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Milt; .5" qt Ho 	 rnixtrniirr. 
t le ma Don Ii Ire! than 2E1 feet, and hrJer ZO 
1 9$6 the lane area was lets th ni 2'5D ac rtti.  

Sate olive dredging arid filling ceCenCieZ rpearlt, 
I I 	pf the original shio r al me and inert.' sea the 

:and area Or johmAtipn. IOjni to. orcr SDI) a;.re.i. 
bor 	! 970. 	Stu! love Yea teri extend we! L Diallibara Ira 

a I1 direct inn. 	thr 	soil!l islands. teals with 

an 3; ii of ahhut one-114i f square mile: in 1517D, 
boil! up by deposit of dredging small , Iid edit co 

two 	toile i• 	fl th•Dre 	Rik 	the Rareh sod ea s.t., 
There i5 WI appreciable iratia:iDn in Libra: is 

Cendatinni fr4rn vii LO another part of the 
c$1an41, 	 the original reigetat.D•ri 

beer removed didring the ceidr$c "if Mari-pui 
doirparutEaDzi 	prject5r 	Overt 	it 	re ry 	I !tut 
✓egetation on the itlbrstt- A few pain, raee$ 

have !eon planted and there are somg j.e teed 
Erdlif Area.S.. 

	

rfaC C ;rade winds are darn inent at a1 	Imes 
of 	the near. 	Winn firery between NE I nil E 
OriclusiTel are tape Ham cell 52 Pir4eni or more 

Of the lime in every month, with the annual 

ironic be jive 45 ei cen I rio—yeti 'iterate ), 
Veyyr broadly, two lotions ta,n be divan! uislied.. 

ei Fit extends 'Fern December Throw& March-
Dul int rich. of the lour montfrs of Mk ILWirl1C1r• 
le.310h :be wind ii from IP' /tie di reCtir.brli r N E 
ihrokilh 	Icti than to portent of the :Arno, 
wail i 14sw frep_uency ra kin of 62 percchll for 
January- 	Corresipordingly, LltI5 Ii th.g 3,a 1.5p 
when light rarlable winds. art nieSt frecuen:. 
❑C cernber - Mara' LS 1150 the rainier of -.he two 
Stlidais, vein a mean 04 11 imam; at ce ll:1, 111E4 

mItar, dF unit 15 iri:htrs Pod' tap 

"Crrnmeir" PC150/1„ 1141i.Gh is e irin; mpnrhs Ions, 
.And winter radii, unlike idonrrirr ones. are 
Frequently 	Ai soc La Lad 	Nollh 	ttrain iiii  

SEJ.11•15.1nIcep., 	%Lich 	g5 	iy 	warts, 	the 

	

1:124g211 of tr 	318fri 	ImEalg cP114— franc 
passim. 

turifl 	rat 	summer 	EC a S,511 	frOM 	April 
tor gh 'November. 	- the rainfall is d9minantly 

in 	tint iorro o!' trade wind ino wen- 	3-kbunturer, 
in 	Ate il 	trod ata im In Set :ember - &nob! r — 
November identiFiabk Dreznized Gittprpadwei are 

rio 	ura•c orritne , 	ri4 these reay brim Mir?' heavy 

13015. 2.b when a treplC•11 dipreiSION Or tropical 
ti~o Mr 	pia 1 se 'I 	Clifit 	bye. 	Otri e 'Mit ions 	item 

'planer satellites. indicate this crecricel sto rrn 5 
in. the johnsteon Island area, al th.ough infleelue 

rnay not be ii unuloial as ip2.1 once supposed- 

But 	Auxin; P9,. 1972, there was FM rpltabIt 
evidence th.,1t 	 had ever expel' i ebeed a 

tryst hdrtkeane iwirkdS of 61 knots or morel- 
Crn 	In at 41.a te rre. wearer , the center Df Hut t 

CELESTE, R, iC 	 first Lope axed off the 

southe rn GQ1'FE 	MC;i;Q nearly two week:, 

earlier grid 3,000 naut Ice] miles, 10 thr east., 

passed only about 25 miles In the northeast of 
jeiheyt&n,. Althourb the ri.anq had been entirely 

e tea du.a ted as a precaution al; tiniS the 0011Aliti le 

C Wade Cf tOliC Pie'''. 5 kb red there, aireorn at ic 
4hstruments raceme& hurrielne-floree 

winds 	F.11M the ePrIlltrin OUiC rint be terreft 3:53 
a.m. and 9:1E i.rn. on the 1 cith, with a la.stest 

en.11€ of 105 miles an haul.' :•ay biz the Nichcs: 
Carr gei:erved an Jiph.n.Min), 3 rnininwrrs sea level 
',retiree. of NIA 4 incites and 6.71 in 	s of 

✓ain. Orrnaie to the isiared and th 1.11 CapiHties 
appear,. 10 hare been miner, although details 

we re classified by the mill tan". 

Temperatures are 1.1.1ge Ely elegner al Johnston 
I Pend eluFiTrg the summer than during the irlilter. 

1"111.1S ThO rrion;hlii means due mg hilly —Oceober are 
El& - I '1; were r ta 5. Jur ne, aeg ernZi e r -March kit 

111 	—72s.. reir moan CIELIrAJI" rime li 7 1 —gs, 

with itCtle Se/541/131 MariatioM1. H4mldreies a  at 
sentral Iv 'high throughout the year. ceruji [km 

air :ermine ,kircraft 	 o. thin: 
compared with twist I ocaciorki, 	4q ileVe r 00_ 

ja. cKiiicinalp§, a limiting `actor beE14l4e 

Of 	Corrinalail 	iPittlVE ri, 	eipecially 	d611Ing 	the 
winter iCiion, 

noaa IMATJONAL 	 API D 	 14.1110.1.da, EN1iIR8F.IPALRI:0“. 	LITE 
TMCIS1941rPlic 	ivippoid.T ION 	i doob 	 SIEV1f{ 

110.7101kohL GLisuLT•:: DisTa c[11.1T4IR 
1.1.F4E1..-;_LE 
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• 
-he J. M. tuber CprDnr2tton :s 	 Cr' neve:oamem of 	ni9h-Eemper- 
atJre pyrolysis fl:ekef.co, wnlcm is L'allet! the Advanced 	 Reactcrr (,].L4] 

r4/  che per7anent tre3cment Qf MezarGOUS waS.;e. 

EeDcem-er 7, 	 noti'led 	'Ypxjh 1.:15pntal Advi5ory Group 
(DOW of 	;IrAnt to 22.1- arn an-site aioxin d*nOns;rations 	aOrger, 
exas and Tfmes eeacn. ntssow". The puroose of that notifution was 

E0 droy7:e 3-tformaticn to E.DA ta ensure sat -i.sfac:ion of the Toxic SubVanCel 
Control Act 1  75.CA) vertac Buie notficatfon requir@rrAMC. 	-he M-rger. Texas 
tests 'fere restr:ctad :c r_reating octatlorddibenzo-p-elicxin, a laboratory-
prepared oroc,uu., ifle"Tas, ;he TineS 3eacn tests were djr.a.ct.ea to Oet5cifyllig 
toil tonraminetc -41th i,31„5- -.etra.z.nlorocibenzo-p-c1oxi15  (ICCD). 

(ni both of these tosT,s. 7a clicrxim was r'ound in 2ny of the treated $treams 
Ereet4.11 5oiids ar ntrgen off .gas). Huber berfeve$ tha: this is 

tne 	f. rSt suLfestful cemansIratinn of s ,-_10x1n-treatment techno!ogy in 
the field. At.tachment 	to this hltrOUUC;lon is 'he Fina; Re.,:ort summarlrhg 
the resuts of t.be 	death FA-SES. 

klutee cOams :o conduct anotAer C25:!. far 'Me rAsearch and test evailat7:nn 
of :ne AE. to ;:Yea; scii contanimateo wich merti:.cide Orangeleioxin at tie 
Nava e,70n5truc.79n 9atlaiin Center (Ncac) in 6difpor....„ ....1455i5Ippi. This 
test Hill oe ccinducteo under cantr3cc t5 EGSG 3clatkia. :me., :dano 
:loco. 	The 2urcuse of 	Voiume 15 t again prow ice informaZ1011 1:41 CPA 
to ensure 5at1sfanion of the :,fertac RiJ)8 nttifcatl:on reiviremeht. 

.rLeludQU in this 'Blume are: :1) 5 summary pf !he KOrk/run Dian, test whdi-
tions. anc oescr-.7.4Ton of the tenor- ease :.ER, (2) an :rius;rierf Ayglene, 
.Health ano 5alfety Plan as 4111 De uSeC ln tne NE.3C 7a5c; !wniCh .'as alw 
-.sea for the Times e2C;1 	 enc' 	1 deSCrit:on c! 7r.2 Q1'1,7,C 
15 imilemente0 curing 00era;on of Tr.l.e berm-scLe 
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• 
k>A1P7-2 	-_...CRI.DTi7JA AND 77:_$T PLAN 

.zttachmenr, ; iT. 3 .13.nerd Engfrieerin9 Deicr!mtlOn ifil= .ne 7oxtu5:er as i 
was coifured fir ie -ireS leach ta.1.71_ This cescripitinn 	. prt o 
the AER A.CRA 2ermIt 3poPcatian which s current:y being reviewed by TN. 
Lild ''s eXpUcte0 .-, Marcr.-April ilEV:i. SOM. modification Is necessary t. 
the 	_ .7.-xbuster tar the l'1QC !ests. 	The modifjcation is to eATarge the fee. 
bin 4nd Eo1i5 cGrect7:on verse 3O that 1000 pounds of SOIC can 08 handIed 
As wa.t the case wita the Ties 3rs&t.r: coniigoration. tnis modification wil 
be mace 5C t2',0 ent'i-re system is closed wring tne test_ 

The inter-ha; component$ of the AER are illustrated in Figure 1. The reaoUr 
consists of No COnCeriCric ...7.....liRdefs. 	The inner cylinder !s a pdrovl graph. 
ite care ....inich f5 surrounded by six granhtte electrodes. The. outer Win,  
der 's lined with graahite Insulation to confine the leata-d charmer. .00era- 
tlion of 74e reac!cr 15 very slaire. 	-ne orocellure cznsts of (1) star'in-t 
the ;7cw .0 nitrogen into the reactor to purge exy5en and form an rlierl 
blanket which !protects Zhu wails of' UT- 'nmer core. (2; supplying @jeCtricitl 
t6 the electrodes wnicn in twrn hea: the core up 605 th6 desired temderazure 
(3) 'plErOduta the wastes into zhe mattcr aid process Then. 11.) drum the 
creataa soil 'hiring DoeratIon, V,C,. thus dawn Ule reaElor at Ecmoletion. 
and /.6) cecnn the s./seen, 

ArDMIT tng adwan'taces of the .]1= oron1S are its nobility, extremely 
ID treavferic a.Fficiencies '..ecausa of Zhe hi r orocess cerruerawres and 	c 

ig.a$ rasideme times), fntrrisic safety :L-PatureS '..1th as the activates 
carotin bed$, fail safe design, electr::al driven solids feacieri  and large 
amount of WArmal fmertia in One F.TactQr), essential:y ng stock or fugitive 
emissons, and the ability to ae.t.oxfy 	5.te5 in 3 oyrOrytiC atmdistihere. 
thereby avoiding products 3ir oxidatiOn s.ach as ciocms arc FJrans. 

in September 1983, huber embarked on an 4ggreSSive :rOotUrl to demonstraE.e 
=ne cariabi:Icy of vie .;ER to decontanlaCe 5o1'. 7frtil. program inchaes 
ne treatment of soils contamina.ted with r:C.. Pce, 2arbon tetracn:oride, 
octoon..lorodf5enzo-2-dioxin, and TC.D.O. Tess wero ..:oriceuEted using PC85 
in S.eotemoer 1983 to seek rtPA cTrtificotjQn tinder r_ 15e aunDices of '..ne Toxrc 
Substances CpritrD1 Act (TSEA. -11iS cettificatior Aas received in Nay 
1984. 	And her 7est series was Performed using carmn Cetra.C.hloree over 
a wide ranee of !esz condit:gn$ in Yaw :E.4 tO oravjde difidicanal information 
for a Texas Seciartment c. Water ReScuren .7.erM1.1 dritliG.2;on ;11 cOmoilance 
with RCRA, 	The PM peal! is .enecTeo in !..rarch-April ii8.5 aim,  win prooabi .:. 
be the 7,1b5t -,.ersaOle %:...g perm! inleu. 	:n t.oth of the obi:we lest*, 
ri0 results Kerry below ??-9999!.. aestruer.ion aria removal afffc:ency !L ORE). 
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In OnODEr 19Ba, he AIZR 	usec 	5PC,7.2551: 	00S:f0y 2 hiphly stable, 

lab.oratory-prepared, =tiGD Lurroga[e u.:-..ac!laroc%Den.10-p-dicxin :0:D D) tlIxec 

with soil at up 7.o 17.000 7.30. Tne mars' e Dencn-stale AER (referred zip 

as :he 700u5te-) was testes in 5orper, rexa$, en OCtODer 
pi10:-5Ca@ Un17. was lestec Dn 0.:7ober n, 

On NOw@MOEr '5. '984 7.me Texpus;er „As LAE'd tC 	.ea; 	i i cor.T.ainLog 
:TCEV 	Times 5,,ec.n, MIssoldr. No 7.7.N. Qr 

oruou;!5 Of inCtrn;e:e pyro:y5i5 OflPs) were oelacac in the ....raateo sol1 

av oezez:-;on 	 Job on 7ht 	anc approximately 1.0 Rob On 
the 	']P's. 	Suriiarly, n -C DD or PEPS 	cetectee In Ile StOr.1: 11.5 stretr 

osten'on :im'ts 04 	rgim3  Oft the 7nD anu ZEL- SC. 	t9/m6  pm the 

Attachment 	is a sumary of the test condl!iOnS 85 ";5. Drop-052a el:1r 
NCE 7.est;. As 5hOwft. .tuber '.1htends to Process nOmina'ly 1000 pood5 of 
5ci; contamihatEo w'lh between 11N-EGO c.pO TC 2. 	Tnree tE$15 will be con- 
ducted Over 2 1-day Derioc, an4J earn tES: w.11 De abOul 10. nclur5 Icing at 

a feeorta of 0.6 lbimln 	.dbOut 2.60 p un'5 of soil per lest). 	Testing 
15 SZnecut.o tc b-ecin on J:ine 2L and end oh dune 26. '1.985. 

Attachffent 	's 	prellmlnary run plan for the NCEiC teSIS. This run 
plan 	patterned of 	the run bin 'Jut was used for the Times ?each 
tests. Also shown In Attacnmer, ::: is the suRpetteo on-site analytical 
testing and sampling tr.at %1 eypeCted Ourinc !he MCBC tres:s_ The present 

tun nlath is baseil on this saroling lchec.ule and rill' be mi5difleC wan the 
final S.aople plan iy established. 

Attachment :V ls an overview of the praoo5ed activities associated with 
the AER Ze5I$ at MCBC_ 115 sKown, the rnaJDr ecuibment wil: arriye on June 
14 ann m. let 	pn ,:u.no 17 :no le- A 5nakeaawn test is scheduled on wane 
19 to ioentify any eduipoent problems. June 20 is reserved TO perform 

any 	nece55ary 	 be me a pre--test neeting c. ail test participants 

on June r. 

The c00eelna4:.On nEetth; will be hPlit 70 Eosure :not all oarticipants of 
the tests are fu:ly aware of 4:heir responsibilities. Th15 wife -nclude 

a brief review of ;Me emergency prdcedtres and a review Of the healt,' an0 
safe :y proceOures that will he follerwet during tits MU- Ali of Vie infor- 
mation 	the Test Plan will be reviewed with the appropriate partid.bants. 
and a checklist will be giwen to each participant so that ne/she can verrry 
that all nl his/her outlet wi: be perfurmee tt the groper ttme_ 

Final test preparations will also be performed on June 2'1 inc tile feed 

bin (containing )brut 1000 tones of soil) will be placed in position and 
connected to tne AER rift,. train. Testing will' begin un June 24 and caMplet2 
on ,rune 21- 0econtamination procedures will be performed on June 27, and 
ne el:winmint will be dismantled on June 28 and 2 im preparation for return 
to .60r1E!'. 	NO CQUiDM2h7 will b. -erocived `rot; t Q tes: site affil aoa L yzleal 
results certify that :he equipment has been prnPery deCorvrAminated. 

• 
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Feed material stream 

Feesstream heated by fr_:...-  
therrnal radiation from 

Er 
reaction chamber walls Nitrogen gases forced through 

porous core to farm inert 
Fluid wall prolactive blanket • 

electrodes radiatively heat 
reaction chamber walls 

Treated material cools 
via radiation loss 

t unheated reactor 
and duet work wait 

Clotput strearr; 

FiGuRE 1: 	 Z.Tectric Reactor 
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,•----s- 9..• 	.11. M
.  • 

This engLpeering re-or= descres 	detaLl 0. M- 

scaLe advan.ced 	 rcaxtcr 	Ls 	].s.cated at NTG' 

3c-77er. -ernes. 	 fac=.:it?. 	I • 
	

phot.t.gravhs r  an 

reference f3.7. 	 !.L. set-  :71 !1,a tfOCO-SS are Contained i 

_-e append'Lx. 

c:'escripnL=.ft  

Itidierr5 sma:::est ..T!..actor 1A27.2 ;Is a bench-scale advanced elec_ 

trf= reac7f'r wIt:r1 =n Lftslde =ore ..-..,ianetee 0. th.ree ineles and 

neared '..en5tAl of three feet, m1.s un;t is installed in a oover

tr.=.14/trailer to 2rovide no-r.1=ity and is used for proof-of 

CVnoect experinelmts arid. on-sit.e demcnstraticns 	 • 
The :'eac.-mr, post reactor treat ent :one CPATT., And solid: 

C011'action vessel .'!orm a vertical Drci7Pss 
	TTain with 

`11.1:Vt a..?PrOX1LlateLy 110 	 i:Iside the covered trizu 

sral:.er (see Fig-Jre I), Weszes c= surtLccatts are introduced at 

top cf 	E'eactcr and gray:Lt.! fed -_hfougft a metering &ore,. 

.feeeer- As tIle wastes enter tde reecro-7, they 	rftpir!ly L`pea-fita 

to the 40006E zarge :A the absance of nxv,Ten where thev are 

pyrolyted to their e2ementa1 coftstitlients; L,e, C. Fr2'  cot. etc, 

Alter Leaving tie reactor, the product gas and waste' SOLidS pass 

through al 'r:. The PAT?, 	a waste-coolQd vessel whloP provides 

fesidence time Out prS.mari'lli cools the gas and solids 

to less elan loocror prior to. downstream particu ate .oleanup. 



• 
zhe nT1 	:c:lacted i c SO.:_aS =1121_—_ 4 3M 

vessAl whi 	a 4 5eEled 	al;m052heTe, Additional solids in 

the p_ z:riu• c 	ane 7:tMOver.: 
	

bachouse locatef5 sus- dpwnstrear 

cram 71-la PEN. Tmmn 4 1,:tt]v af.ter the bagnouse r  the 	.-rasta 

pass throucn two actv..tte.r: =non beds (ES-gal-o:1 	eachl 

the 	namoval o f an 	DesIdua2 -21 -anifls L7..r ohlarine that may :he 

present. The ctq.anLc o  parti=late, 	c..2nr:Ine-fTee 7.roduct uaE 

L'uriphte• a:rnSt ent!re=y of nItrog. en ane moisture it then re= 

7.eased tp the atmnsphere t21rc.4ch the t!,rocess stack whfch exits 

through the tcp of the trair. Bec&use 	i$ a _g x' effec- 

pvrolysis =Of:CBS 	 ;..rod.Jcz gases pass:ng 

activated charcoal ,=-wa=s, Litt:Le = no irL.yroParbons ate antic-

ipated at the stach. 

• .2 Pctentia AURl rul.:iument Vatiations  

  

• is abench-scale unIt and vill b -,Ised 4...th a wick range 

huittrials. As a 17es:zit, i may 	nect—zsary to umi1i2t EptC=fie 

ec-ulpment variations tn achieve optimum !t.erformenoe for a given 

application. Listed below are svecific exam.2ies of such 

potential variations; 

1. The water-cooled PRTZ might be replaced or used in 

conjunction with an insulated PRTZ which wow'- iperease 

high-temuEra:ure residence time and may be necessary to 

achieve suffiClent:.v hiah dest,rotinn efficie=les At 

• 	high feed rates. 



2 	Z.r. a 	 a..!2p12:cation, a 	Rxc!tarcref 
	

1.7e 

added a.ftft 

	

	 reco'vefy cf A 7aluLb:2 

7y7tiLy3=5.  

• A 	 7,17 Lr;e- added 	 acti7ated =arb.Dn 

-;;Taatment ._, *rs.duct qaftes wbi=h may 

. 	. 	. 
!=ranzzln a 	 9aSes sup .1 a-5 

4. 	A lar7er bapacit7 fee,ier may he tea-dire:dr 

A lar7e2r c4pacL7.2 zc1ies 	 7esS.@1 	5 iced 

so that :en5er 	74r=cds ,11.an 5e :::eria.orned --rmtineUt 

7.hanc:= 	vesseL_ 

6. 	Chall:3eE ;',f1 :6r.z.arcr...7nectlog 	717471.= be ftecsisffary tq 

fa:ci:acn oar:L6 and ef'!ectLVe 2roce5 ..2eccntEmina:ic.:1- 

Tne 1-.'„1ghcluse nay bo repiaCed vIth A =.4=7er .trr Srla!er 

tz ftcl:tats more ef±.:Czent 

---M L-P process has. 

This is 7.6ct intended 	::.6.13 an exhau5cive lst 3! all pOssirble 

uaZiati:-4t5 1.:1: fate= a list .;:f exampies to L=:ustfate the t?Zil. 

F emzi7men: charge that csuld be fequ.l.rtd. to 3afelv .and 

efficitntly cg rate. t.nif. Lenchm5ca!e snit. 

• 
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AT': Control:et 7arf.aillee 

Actua'i c;eraticn of 	AEF. Is re!ativE-Lv SiMpie- The reQ: 

TiruCC:54 variables Ere -r.:=ger flow rates. 7t.nC.t.:r power, and 

S 

vAste fee6. TEZE. rn a. 
• ens= tcrret operation ra the AFF, the 

lnlla =:g d&ta is recc:714.0d manua:.:v at 	 -..o=ervaiS; 

- Pea 	: :=MWEr 	hi:-OWaZ!;E) 

- N.:: :rcger ?ur7e 	tie radiometer 

▪ a2.anke: n:i.tro5en 

- Water cocliroa temperatU:e5 

- Volt.S and =ps —or reacwr power 

- Eger !!Ow rates 

- 5*LidS C011eetion vessel temperature 

- PRTZ teMritrature 

▪ Feed rate 

• 

• 
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2.3 	 „ 	plAns 	tnsc:'',7a*-ons • 
7%iS 7eCtLCn 't,==n;_7s 

'zencn-.5cale A'"?.7 !it 	2;:c1L=ar7 cor_7onentE. 7:.he oubsystAr 

Se _etal: COverE 

trwk(tra;l3rer, 	 zrLd neaqurerent 	 reactor body 

posy ec't_Cr '=eat:L'en9: :or 	 tt,1:eCz=on 

oolDJticc csntzt.:. a7srap7, 

C7ere-2 TrLjek;'-=' 1-L- 

r!'he '2;enCh-scale AZIZ: 	reused '..r..sj,2e a 1g7E 44-pot long Fen 

to k7 tanufactL:rinc traLlet isee .Pho.to No. l ,.,.n. 21 =e 2). phi 

Arcu l=ame ''..1.:nitur2 van has a Single ax/.§ and is capable 

"20,0-39 pruns oe. caroo wetIhm- 'ne var: SAS 17.een spec,  A . ID 

mcided 1:D acccmmodate tlile .:7,..ench-sca3e Ani. fini':. During satu 

and oFeratlCnr =fie 1 0.-'coon 	 rno.f deer lz c..erned and . 

temperalry canvas st=ct=a 	__med. The canvas structuze 

Scpporte.d 	a pipe frame_ :ict!t:.:nz Ls 	 co 	thE 

testae arx: outse thd CanVas StrUCT;7.-P 

tion. As .hOW1g, in Ficure 2, there are f;Yur exter7:cr doors. 

2 - - 	.olio Feed  5.vst:7im 

Solid Eeee that is to 5e passea 711=0 the '2encr.-scale 1Leactor 

can eit!teT IrNe .7recared z.n site 11.::ng t'!-Je COMbiratLcn feed/m4-€ bin 

ar it can lie brought into ±e  R&a facil:.ty already mixed a=d 

placed in the specially designed ..eed bin ahOwn 4T1 F.igure 3. • 

'12-.113 
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fe.e.t bin iz a hick-se=ity 
	desmgne with a capacity of 

approximate1y 100 pc;:n.4s and LS crinstr1;ctee ef 10-sav9e, 315 

stainless steel fvc"zme of 	n ----- fee-:J. The cvermll heicht 

cf the ir. is 2.1-;! inches, and the upper :ld.r.c.ter is 1 .4;1.  inches, 

The bot.tom 1:;J  inches of the feed bin is 	 to facilitate 

sni'ds flow 	At the bottom -of the c.s.m::=1 sect Ion is a three- 

!Don Devaric ktn'Lfe va'Te 	 a tlr.c fiance. A5 a safet.! 

pretaution, the .z.LLnf fILnge is placed over the %ni,fe valve 

whenever the fee..i 
	

ir use_ As s.howm 
	

rigure i s a  

spiral flisht 	Lr,;;I:e.:=Iec on =be LnterLor cc the feed hin so 

that the feed 
	

CaL-. a_Ls.0 ±.e used a- prepare 7.'_3e feed Taatera'- 

Once the datired .7ezer=m1E are blaced in the feed bin, the feed 

hin is plated in z role.oin9 device 	 a modi!ied ..7..ement 

mixer, and rctate6 ED -=hat a homogeneous mixture of material can 

be prep to with'n the feed 	 Tti.s practice. minimizes the 

amount of equi=cnt that w'.1I be ecntaminated in the preparation 

of runs cn .the tench-scale unit. 

The 	of 	 bz.7. :-.2E two open:Inc.:E. The fit is used to 

4 n.sta:1 a one-way fL:,2,te.: 5n that a 	 .s not created 85 the 

meterlal 'A fed into the reactor, 	The feed open .;',no is used 

whenever the feed 	is being 	 i5 aea led when not in 

use. A metal lift±ng :u.s. on the top of the feed bin is used 

whenever the feed bin 	being lifted_ 

After the feed .bin has 619(1., f7:11ed ari• the 	 LE homoge- 

neously mixed, it is 14 2ted to the to oE the reactor prior to • 	the test and connected to the metered screw feedtr fsee 



fhQuZg:-.D.p No. 2). The --L--d  f4ange L3 removed frcm he 

cf the faed :..1:1. and the :Tin !:s cTinneczed to the feeder. _ • . 
me-m—md .wise f.2-eer i3 H.7ffr. 'mcsi=1-'71.9f; 

	
the too C: 7: 

7,71 ,21ermn.0 sC.A:02 aS .0CaZ3ci underneat:-. the 74PtEr2 

$427.-9W faed: r.S71.2 	 rate cr;cexa [See PhOtO • 1 

2) r 	 Zai7ntl.cn .z.ecweeo 	a metaf41-d sCZew feeder an 

raactor nel.d L3 fl'exible, allowina 	weigh 	_-e _ c eed 	ar. 

the memered screw fee6er to ITe suoperted s11e1;., 	the checkmaT 

sCale, 	Tnf.s Franc even allows the checkmare scale co dynam 

measu72 Changeg 	weicht 4!urin; ex'perL7nenn5- 

2.2 	Reactor ..sev  

The reactor chart:J:61f ft0Miha 7 :te r2'c.nS1gtS of a r.!ylindrica, porou 

grapnite cpre 0:: 1-_ree i.76celes in diaMets6  (see 21nozo No_ .:}. 

caenon eLec%.7.-:05 are spaced around the Core'S circumcrence 

T!le co.re aAd eiectrcde9 .;ra imzulaced within the reactor ;acke 

by 7raphlta macer:iala. 7he ccre is des7;.crte 1.0 a'-'-.ow  ''he _,_ • 

Tmatior. cf an L.nert 	rsuch a nItz:gen) ml-sr=uqb the corn 1.42L _ 

into 	 vii ,T.,:re,Nt.iag .] gaseccs mcmentuM barrler. 

This .relients •=2-1.e feed na:crial f=m coming LntI contaCt 
	tnE 

core waLls. 	:711.3CtrIr 'zody :laN. a 4-inch .=twde diameter arc 

j5 approximate=y ;t6 inches :071c. 

The :eactcr _5 desf.gned fcr a max;'mmum temnerature a 50CC4T. The 

nor=al operat±rig a rg temperatre riff 5e betweert 35.00-45.0 3 n 7 

with a :maXimum temperature .t 470067. The normal operatic 

• 



• eitczrczie 7emnaravIre wi:1 'oe be7ween 2.600-480 VF wltn a maxiMum 

Temperature ol! 5noerr. 

^he reacmor boy 	 7;.1.Eng 	is 

alur_inized to 71%e feat= 14.EL: c .!#EL:ltatc- meat ramoral. 

2=i= rscrmEll 0.DtnttIO:I r 	q1'..C.t. wate" 17,==e,  flows 

L-eaet.-= Si10:: az 2E- a..:Loris 	r snuff. An 0=1...7...a: 

::set 	moritor tme mampefat..ure cf the z;cre fSee nct.2. No. 4). 

The reactor can a=ap: 	 clo Lt? mo C. :.round DEr 

and LiquLd ±sed =ales  nf up to  0.1  gam-c.^.5  per miriu-A-. 

Recuirednitrocjen flow :atts L=am between G an 	gefm. de2enting 

upOr. load can.ditions. Crvogenival:7 purifed nitrOman 

plied 1:0 ha reaCt.br bv Ex.ter..r.,a1 conhectien5 on the covereE 

trailer- 

2C0 kw power supply is use tti ouerate the bench-scala AER: 

however, no ro:e .1.- he-r. 50 w Is ever requires 	 cPerVLiCEI,  

Power recrviremen:s val7 !tpendLn.7 upon aperatInF temmeracura and 

salis and nit:.-  9e:] flow fRtes. The power sup;-,11.  has a .=.0-vcIt, 

three-p2-,eze SCR control:et pr.4mary, The secondary is wye cco- 

nected and delivers 2009 amp5 at 50 vol-E. A2,tbough 	power 

--t 	is clrosslv oversize for th4 s app-ICatICri, it was des Lane 

to a.ccommodate u.praelas for potential use or. lari;er reactors It 

the future. 

• 

• 
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:.4 	70e-  :=eac'-cr Treatment Zicr.e 1?,R7:;1 

7 nrrv-ri..ie.J 
	 = 	 7.1M 

	

M.18 

vessel 	! 
	

Lting and 'r_as. 	 dianezer 	g)1 ingne-s 

Tne we=1 07: t. ".e. FRI" ar... 	 ...=a- 

tructad cf 	staln.less s.reel. 	The 2RT7 ls ,....1.,:mected air t.'. 

to =he :T2ac!-,n7 an 	3.2.1ds 	 vEissal, 

2.3 	5.011...25 C01:ect- ;7n 7e53el 

the wi::ds 	 verse-! 	5J1cwn t= Pnctcgr2ph Yo= G. This 

vessei. iz ccot=ct,E.d of rdo concenzTic pods. 'he Inner pgd has 

an 7.nzi-7:e.  diame!;2r 3:: :0 114.ir..c.;:es and is :I Enc.nes deep, T!nle 

clita.zde 7.0d '=.2.» an cutsizte d±aneter 	LI 3/9 'Inces amid is " 

dee?. Th.,15a 2cds are separated by ceramic insulatl . 

The inner :,'0d Ls made 	31 sta3Inless steel with a 1/8 inch 

t4Lek.lers, and 7'ne cuter pod 4 .7 	made o: :!6 Atainless ste01 

wttli. a 1/4 thch 	?.11c.kries4. 	e i=re= pod has a vOlume 

of aop7cylmateLy D.5 Er.;..oit L'ed.t and iz ecv.in.ced vi-n a Trhermc- 

cimumle so 	 7...nmperaturc7 	scaids In .-;.!7e l?esgel ran be 

marlitored.. 

2.6 	203L2:cn COWaf.D:  

2.6.: 	Eachou5e 

A2  shcwn 	Photosrarm No. 

•remOVE fine part!:ctilatn. from •=he gas .:.low. the prj.nAry bagfil 

7, d two-stage ';;.7.cl'ir I■ used tc 

V2-S2 



• cunEls7S 5.:: l!Cluf modified E,",; Criswell 'L-..agr with a df.ameter of 

've inches and a lenial- 're - 90 'nches, 	The hag mater a= ..5 

tyoictlly a --anent _ass --__, style T41E-18-C3F. "'he bags 

art I-ln--2d w:th mne operfnq towards the -0-n c' _he 
	 to 

facilitate easy remova= anL z=eanznc. 	 ex:t1nc the Dottpm 

tf ne bagfilter, the 	 gas goes 	tne top of the secon- 

charer and p.a,2e.F- 1.hrou 	the two remaln.in7 baas 

secondary cleanup, 71-..c 	 the bac-fiter compartment 

art Or 	oy two cey oy 5B richas tiCh 	The walla of the 

'2.5ar.01;SIE 	14-7auge ==.,t Eta':liess steel, an 	= e eri.s plates 

are oc..nstructe 	inoh 	smeel. 

The bags are not pulse and do not use ant. form of repreEEurt, 

• 2.6.2' 	ACtivated Carbon niatl 

After exIt.Ing tht bagh:%bse, the f:Ite sases are routed il. ...rough two 

activilted caerth 
	'; 	.- • 	fsezt Photo No. "41, 	An 	remaining 

trqaftion and chlnrint Ere removed by pasEinu the r...rodact gas 

throuch active earh.Gn whic21 iS arranced in a series of two 

55-gal]= drums. :JlCh nAtOK Titer 09odel 8100) eonsiats of 

granular, vapor-phaSe. aCt=vated carbon 'n SS-gall= r2rums_ 

Relevant data concernin5 these E'ters is provided in the avren-

d.ix. 

Sreekthrgh oh the airtlyatee carbon beds wi.2.1 	determin 

the same procedure as butiined in the permit applicatl'on fGr the • 12.  AER system. 

'r'2-53 



2.- 	7-11741 Q = Yo -rl'r • 
dZy 
	 4 - 	 =owntr=.m cf 

ff.:rtero and 3 ..r3e6 	accuraze meaEurene:tts cf 	:)rtcegg 

flcw see 7hc.=c, No, ?!. 	Rookwel2 thsitve dislacr2.; 

meter, Modei 	 a polvethylere diaphragm and 4s made 

carton Jtael consTruch ....1.1t21 an accurac7 	!1A- mho mete,- 

a maxl:.= acept3Ille Lnlet Dfesure of 25 [tSlE7 and a capacl.t1 

c-mcl;LthefIc cublc fuet per ;1011:: at 	inr:h -dater column d; 

.-!;resstre i)0() acf21 at =moo  inces water cz.lumr .felta p). 

7!le nrccess pipe. 	 1=c7rt 	dr.7 gas me-4.9T .s 	sche 

40 isle smeel 	 2v7.tass 9lpi § 1;.E avai2ah.Le 	 the 

meter 	required, • 
2.3 	Cinc.inn.5t7. ran 

Folicwi.ng fee dry sag 7101.:0r, a Ci:...tinnati 1:-in2h eianeter 

A az-cue.1-7.pr r 5p. direcm couD=ed. :free-phase, 220-v 

motor Ls .2.5ed =J. 
11.1.• balance .flows Fsee .Photc 	 Ir.0)r Mar 

Co trot 7a17es upstream of =rig eincir.ma.z. 	fan are oapaCIe 

throttlinc the flow between 0 ark 	3c fn. 

l• .1 • •
CI Stack 

After exit;Ing the Cincnnal-: fix]. the procesl,  cases are difec- 

through a three-inch stac% f5enedule 40, 	steel uipe) wh: 

exits Unr.nuch the tnp Of the trailer.. 
	 • 

Y2.§4 
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-L. d
ry cas ."- meter is 

filters and f.s 13.e.d.  fur 

see Moto NO. 3 

- • -r Dry Gas Y....1- @r 

Meter, Model 415. haa 

c'aezion 4tee1 cona=41=7.ic: 

a maxS,mum acne-citable ini 

4L5 atmosphezi.7 cubic fe 

*ressure [900 acfh a% Vd. 

7rD 

2, 

The 

vess.6_ - 

_ 

in.t a: 

The 	-•. 

Crt4c.1. 

Cz..-u= • - — - 

ZeMovg 

'The ;access pipe to and 

40 nild 5tee1 piper ByI 

meter if requized. • 
2.a 	CinCinr.ati Fan  

,;'1:1,11c wins the dry gas 

witn a three-quarter 

motcr ie geed to ba2a: 

contzol valveB upztream 

thrott2inl the flow beva.. 

2.5 	StaCk 

After exlting the Cj,ncir. 

through a three-Inch stz 

exi.e5 through the to 
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GAS. deter  • 
. meter is Ls.cated 	 downst=Eam 3f t3 Ni= 

sued 	ac.rurate medIGUremen.;5 	'zhe process 

-11OtO No, 2), The RoCkwOL: 	 ..1sulaceme; 

=_ 41s. !;aS a polyethyleMe diaphragm and is made : 

7- ZWI5.7r:XtlOo with an .1ccurac7 uf 111, The meter hz. 

=cept3ble Ln.let preesuxe of 25 pEig .and a C4paClty C 

==m-  a cubic feet zer hour 	ielch water column felt 

- 1 acfh at twa l=ches. water 3cluon f2elta 

= 	to and from -he dry gaS meter i 	 sChadU: 

	

oine. Bypass pip.ing is attailain.:1 	c=it the ga 

-TZ_red, 

• 
fan 

7:: dry gas mRto_r o  a C]:nCiOnati 11-in:h. diameter fa 

direct COUDlar chree-Fhase, 22C -poi' 

.led to baiance fluies fsee Photo !:o. !0). Mar:a .  

Ilptitfeam of the Cinc.inEati can are capa'cle o: 

,low between 0 and S se‘m, 

Eck 

'he Ciricinrati fan, tie proceSZ Eases are directed 

7  Tree-rinch ntack src:!ndule 40, mi1f2 s'ceel pipe) which 

the tap c the trailer. 

v2-5.11 
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1LDpper 

ior aad 

Meleredl 
Screw Fecior 
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ATTACHEKT 

• 	EUMPARY 	:=17:CkS 

• 



• 	ATTACHMENT 

SUMMARY OF TEST CONDITIONS 

Lo=a==on: !Cava: CCns:ru.=_Lon Eatt-a:!;,nr= Center. 
Gullpbrt, 	 im2vs 

Test 	ne 	 r 70?era.z.-;..r. with EGZG lahC 
Fa—E. Manc. 

• Date= 	L.ate jk:;1.c, 	:=.7i ,al _', June 24, 19135) 

4, ?..4v.ribe=  71-:5tE; Three 

• Fees Rati  Arib=ximataly f.  6 lt,im:. 

6. 	Test DUrb.ti.5n: A=ror:matelv 10 .10ur5 eeeh 

▪ Diax1r1 COnTertra.- Lon 	..t.p7rbximatelv :30 - 200 ppn TCDD 

E. 	TOt.bl plant: 	of 5n" 	1-.a "rested: 	Atii:..70Xinal.ely 
00 

9. 	Tata: Guan'z.itv Of Ell.T.Xi2 to be De.strovee-: 
-4 . AppreYi=tely 2 	10 	 or 0.09 grams TCDD 

Resul7s Expecte6: 

a. 	Greater 	an 99 . r. r fi 	ORE br Ten nct :::etecte Ln 
9EL nr,asu 

b_ 	nreazer than 99.9099% DPE ar 	 detects 
the sinlia phase 

11. 	Exlpected  Peartinc Date: Late 19 

In every previous demonstration test, the c-a7:07..y and tvgleniC 
practLces whIch Huber inplemented have adecuateLV protected 
personnel, eq1.1:-pment, aria the envirunnent. TlIerefore, the 
pTocedures show, 	the safety plan (a=,iso enclosed) have been 
tes..ed and proven effectIve. Prevlous test3 have veri:rled 
durLnu att.;;61 Gperation, 	 syctem s ccmpletely closed. 
✓flerefore. LPG a C pratect;on will be !,=t;;U.zed. on:.v uber ,he 
tystOm Is open,  As presentiv envisicned, an o.oen sys=Er. ,• 1-1 be 
said to 'axis,: when preparat.inc ,fee 	material, fill :71c feed 
hoppI.rs, switching treated soli hoppers, and insipeztIng equapment 
component internals. 

• 

• 
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S 

• 

RE63.:41:ji AND 	EVALUAT:SN 

PRi._]!1:%ARV .74111)1)R RUN PL.c.14 

A.Ev:slor No. 

February 26, 7985 

7.7ME  AND PLACE  

1$!OU 	./2.37e5 

Ac70M  

Samples 
Record weight. 
Prepretion. 

711e orcc.ess Team 1.11: we' 7!-. 	 the feed bir. and -ecOrd 
these weigrtS cr zne La 	rheE.ts, The Wxtcy wi'l ae sampled 	tne Analyt- 
ical Subcontractor, -.on ,nd bo'Ltom rf EaIh drUrr., The fen Din will be 
fi:lad Ott'. ZDO6I 	 noun=s of z..01, wnich wiY! be orevlbuSly cried 

Si2ec. SarlDleS will b Zaken In oreiabe:hed jars y the Analytical 
5ubcontrafttor .  

08:00 6/2Al3i 
	

Test 1 

Samples 

Record process data 

The reactor core will be brought to 4,200ff for Test 1. Ten to twenty 
minutes i anorec fcr the Process Team ter obtiriie the .!e.ed rate and 
the nitrogen  rate. 	7.is will provi0E some time for the Sy5tem to equaliAU. 
The control cats will be' rE-Cdroed every 25 minutes starting at 2;00 and 
continuing untll shigoown, The Decor Suncontractor 1,:1:11 take two pretest 
wily& SaLlol.es. 	These will be Ivrrec dyer to the Field COOrtr:AaIOr for 
later dnalyS. In 2cdizion, ';w0 divois and two Personnel pump5 wilt 
to set up for SaMO:lny TIrino tic entire testing perlo0- 

08:ZU 	 Process Ca5 sampling 

The start of emisvical te5cing will be cletermined by the Field Coareinator. 

No further prineSS fniange$ will take place Nther than emernenCy thut-UOWTI 
prOCtdure in Safety Pln). 

043;2! 	 0
2' 

.20
2' 

E0 

The em1S5idn testinc team Oil be taking .31at and ›-apeper tube samp-les 
at the stack, All otnr L7unctions will oprzinue. 

• 
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• 	The solics collecI7cn aro bac 	 ve55e75 1.0'1 be 9'.2,movec anG samplec 
four I;MQ5 	tne 	 La-n yesn7 will bL sealer, weicned, and 
st.prec IxitSloe or tree 	 ;11 	 recarceo by 7he ::rOCRSS 
ngineer ana Lean Ocerazcr. 

19 :00 

SySlem 5ealec up Or :he riorl'. Nitrogen gurqe of 4-6 S:::.F11. remains an 
.;ER. 

08;00 6/26(L': 
	

Test 
Samies 
Record proCeSS tip to 

"he -ea-L.1w -.Are WIll DE brout 	4,200° F fiar -eYt 3. -en to UprenZy 

rrirr...tes 5 allbwec 'or 	2-'1:1:qSs "rea7 to ott)mize the feet rate anc 
the n-trepen rat. 	Tr - s 	provla.k. some -...tme for the sySt.er to equalize. 
he contra] caul nii

.
ie reoraec every five r11hu7e5 starting at EI:Enl 

flc cQntinuinS 	 VIUTrCOwn, Tnesf wC1 be turned clre- to the Fie]cl 
Coordinator fOr '43;v' analysis. 	;r1 	 Zwb r vQl Qir 	two Dersonnel 
Dumps wf11 be se: up or 5amnlins durins the env:re tetrift 152ri0C. 

03:20 	 Process cas Sampling 

Tree start of emission zestthip .0111 Pe dvrerminta by the F.Ee1.1 Ggordinater. 

U0 fUrner proce55 Crianner, will sake Oatt (other than emergency shut-d4.Rn)- 

09:25 	 0CO CO 

The ems.sions le5tIng :eel .i11 De 	 Ora VIC Draeg-er tub.e SaMples 

at thE sta01. A71 :her func.iors 	.:ontinue. 

16:0c.1 
	

LPG Telt 2 
SarlineS 

"he Nedo Caorcinator 	eetermlne the end of 7est 	The 1,Lut.00wn 
proceaure i$ tonta.inec in the Safety P'an, atar.=Pr emi513015 Samples 
wIll be t.a*en ny :he Analytical Subcontractor . c.r later analvtls. The 
Nixtox will be sampled, tip anc Dottpm cf each drum. 

le:30 	 5arnoles 

The ozullection and bag filter vesse15 will be remawed and sampled four 
times from the surface_ Zach ve55e1 wily be sealep, weighed, and tblred 

outs9;ce of the 'Valle-. 	All weivlzt will be recorded by thE Process Enni- 
neer and Lead Ofterat0.7. 

Tne fie Din wir. De raker Gown, we)ehed, and renrdeo. 

• 

• 
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The incurtrlal "Iclg.7e 31:9 	 wi 	:.rnec c%ler 	tie Fiel0 f.rcarain- 
auor fz.r 	analvsls. 

P-QC255 Team 41:: :0;7:2 :yS.7em 	 7,r2"Darlticn 	aecontzmihaljon 
prCcecurRs an 

000 	 L'e.contam7na;icn 
5aMDle5 

PrIASS 7•2ams 	cqcDncamlnate the fee0 hIn dna Ind hOnEr. The 
Decor'. Zu.ocontrac%%or.  ..•1;1 zake 	SIM0125 §n che feea h000er, ::he "charge 
ens'' cf t!!e rear:r. dna :he ancharle ena of tfrte ract.:,r_ in icaiticm, 
four iner SurfaC?S w711 be ...dice lemec. 

11;00 	 pecutaminanan 
4nalysis 

Thy PrO,!tSS T@AM 	cfmrd:neZe with .17.9 Fj2tpri Sufte04traC7Or 	4:ec0nu1in- 
ate 311 other Min.-IV:2r ?Oulelent 	0.9.v1ew nf tne Er.du5trla: LlyiVerl@ 
,r_naineer. 

The. Ana:yt9:ca1 Suz.cantractbr wili .DerfDrm the DrOcess 
activatea carbon aqaiyse5. 4 	.:r FillerS ar:dlySe5. :f any of thele 
are Dosi:ive for Ti]:, EG&G .401'1 d&:entine 	and of %Me "Priurty 3" ;am- 
ales neetl 
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IIr. 

Dura:Llon, Hours 

r.gte, 1b.,rir 	 O.E 

RUN Z 	 RIA 3 

10 

0-6 

1.0 

• 
;7737...; 	 PARARTTRS 

• Reticzer tore terverta.re. 

Nitrogen r.te, 5cfm 

FeecstorA charge, - b, 

EszilateC h 	filttr  

TEST  DARAMTT„RS  

4,100 • 4,200 

4 - 6 

1.0U 

• 



Prdp0Sed SaApimg! 
lnalrica; *Rthods 

:0 5.CFM row Meter 

;as 30mb/Wet Chernica: Or GC 

Modifiec H9thqo 5 or VOSTi 
GCf1 and gravIrnecriC 

:10cifipoj Methdid 	70ST/ 
(_;.C.i!JS and gravimetric 

Samolitiq/GC/MS 

Sk84.5 Grain. Sdmolinc/GC/MS 

45 A0ove 

AS AbOwe 

A5 Atove 

'offpe 

c.r7  Sarrivle5 
NeaSuren.217S 

During Testw 
(Number +.4. be 

Analyzed; 

1_5 
0 every 2 hrs) 

(3) 

(1) 

(9) 

9 (g) 

2USGES7:0 • 
arTID:ing Location! 

Me.asurs2-Tnts 

.-,1cke'02, co. c02  

Staokn'oxins and Furanslw, 
anc :d'ois:ure 

.5:eAt7Cr?DiOxln and Fytansmw, 

.31.?'5**, and Moist,ure 

F4ed/Old,xlint and FuranW 

TrtatE.0 Soild Aa5.--efFurans, 
OboxInt*, and PIP'Yr-Pr 

Eaghouse Catcb (Pds.:-treat) 
/Cliox)ns, Furansww. aro P:P's-ww 

Acziva;ed Carbon (Pretest)/ 
Dioxins ana ;Jrans 

Actiwateq Car An (Pdst-Zpst:!/ 
DlOxinl and :T..n.ans 

Endustrial ey ien ana Cetint 
samples as n-eeded/Dioxins 
and 5uran$ 

* Add 70= cuolcates and 10: Dlanks as arnroprlate. 

a"lk Dioxins and fur9ns will be reporrAn as a -o a; vS, d sei'ETte i5doer sacra as 
2,3,7„5-cetrachlgrodibenzc-p-ufQxin, 

*** PIP's - Prodycts pf :ncomulete )yrdlys)s, 
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;':roger 	'riet 

Revzo-  emissions 

Sitack 	firlis59.=s 

Sta.EK 	fbr 	C2, 	_ 'e. 52
a 

.12 

1 1  

2 

In. 

• 

1 2. 

:'rCrCESS gas: 7300: MPTA- 

Gas: cenEE.r poinl, 
integravk 

CzS: -:12r.Ztv 
cun5tant 7?:e, fltelgraxec 

.7'rOC.FIES geS: GES Pcmci! 
:nerillc.E1 or 1:1.7. nc 

.SU:S72D SA.MRL:r. IZ7HODO4Q.Yi 
gC FRELENC1' 	SAMP.ANG • 

   

SAP:P.:MG ME--.1C-i;C°_OC Y 	 SAPpjri PC.:N7 
HIReEP. OF S4KPIEE ;ER RUN  

PA ;" 	RUN c.2 	RUN *7:  

l'ec .11N 

KiX;C..x 

CO'ieCtIX vPSSC. 

Balpouse 

9 

f 21:1, 

	

11.203 	1
1 12D3 	

y2D3  

20 	 70 	 12 

	

5D 	 40. 	 EID 

SA46P.;.'w* 

Lloc7 l ieo SA-16EP2.ww 

Sfteop 
Prodifiec SW1346EPAtw 

• OTAL 

SUD5c1".V.S: 

= Digrates 

= 7.1rSt c9"1C-';.y anellySIS 

2 = Seconc priority analysis 
] = Analyze only upon recNe5t 

Feeostock samples were all to la@ Liken pf7Or lo cannect. 	!;Me fee On = tne 
reactor .5efore Zile runs. 

Reference 115: SN gib EPA doarmtnt. 
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HD per 	 1 

S. Charge era of .0eacIer 

w▪  %scnarce end of reaczor 

Air pollutlOn c?ntrQ1 sys.tem 

1411dE 	eltow 

)1r WiuElbn Ezntrel sysZen - 
cisclarge 

7 2 

▪ riat surface ne-Jr r42.actOr charge 
	

1 

G. 	Flat Surface in diSCherue EF9'3 

H_ daditional sa.Tple 
	

1 

- Pre.tast 	sale 
	

1 

• Pi-ete5..1 w17.e samplp 

Air Samples  

A_ 	 at central panel 

3t trailer coor 

Personnel at reactor 'eea 

0_ 	Personnel at reactor diSCh.d.rce 

Footnutes:  

1. Analyze C only if ) gr r Dosf;f,ee, 
2. Analyze F ajIy if E and G 
3. Analyze '-I onl:e if G po5itiwe. 

1 
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Moniclay Wedue.sday Tutsdlay Thursday 
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i7 211 FEL 19 

Shake.down len 0 ievel RK 
.L  
„dal Connect Power 
-LA D 1.111pdek 
cl? o Its Assembly 

O Fo.ecl systeN setup 

Roukhp NiOrogen 

Minor rupair 

8 TEsi 

11:.0. 

• c' FruLesl no0Lilly 

1 

(Sunday) 	23 

Sed, feed bial 
In pi4Ce 

1Munday) 	24 

O Begin GP ilemu 

o Test 1 complete 

25 

o liu%L ? comple[u 	u Jint ] complete 

26 | 	 27 

u UccootawinaLion 

29 (Fri. 6 Sat.) 

Equipidunit 

flisd-ssembly 

lodding 

PROPISEO GULFPORT DERO TEST PL • I 
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CHAPTER 	HAZAK. ASE,SM'ENT ;',ND SAFEr!' ASURANCE 

:n every DiNevious cen5n5tration 'est, tile safety eflo nyVer.iC praf7iC7.! 

Allrn 	 1m0e1110EFn7:1:-.! ttwe auedualey protetZ2C bEe5Onn21, e0O1Dment, 
ano the environment. .=.s Dart 	7.ni5 pr-DjeCt, Huner 	oeyelOp 	k ielid 
saiety manual stec:' ,..:aiv id- _re  FO tests. This manua' 	i11 be very 
semi ar to tne safety CL5n urea 	no thd Times 8eaen tes:s isee Attathment 
:). 	-ha weellnes 5e7 fof_7 	the T ime.r. Bc.acn safety p:am are the result 

an "AillE1 fliC sLfety manual prepares ty Roy F. kescch S .Associates 

ant Perfected lay Huber 7n tine 	t I clur'lne tie 9oFo. er and Times BeeEr derion- 
st.rations. 

tEFStS WIN.* ver"12, tr.&!: ourinc actual opEratinn, hulWr'S system 
iS aomplately closer. 	7neE0'S. 	 nrOVtftion reil be uti7L2e.0 Only 
wrier: the system is COen. 	D'esent7y enwsiOns.O, an oxen system will 

DE said L. Exin wren 	prepar- nr; Feed raterial, 1:?') 	 ftEd binS. 
swizcninc -..rOatel; 50';.1 DIMS- anC :4) insoectlric eouipment coupOnEnZ 

internals. 

At integral Bart of tne AER syEz.m ces'°1 is safety redunoancy (see Figure 

1). A granular feec stream 	introuuLed 	tnt top of ',De reactor by 
rtraans 6f an electr7cal]le crtreo., re1eree ,Crew feeder which .:Drinect& :he 

airtight fted bin to the teat::-. The sp'ic feed passes throua tne reactor 
w4ere Dyrp1yS15 OCCUr5 t 7.EatperaCure5 &Awe 41500 nf _ 	fter leaving the 

reactOr, the oroCuct gas and waste soliEs pass '.nrough a past-reaCtPr treat-
Went zOhe P.P67.2) Nnich cclQl5 I!it ins to less that. '0(P0`F prior to downstream 
oart -, c0ate cleanup. 

1;.1 .i.5 exiting the 'FEZ ae'e 2LIle.ne.0 'T a I:11P WME1-1 is sealed -6.o the atmOs-
oneee_ Smaller 5OliC1 - n Zne produr! ogs are  removed in a haft filter before 
beiric passed throvch ectivaI20 r_ar'DOO pedS 61:17. 7.,:ostream of the entStIOn 
stacp_ The orcanit-, part;cue'_o-, and  zn'orine-F. ree prqducl gas COmDC5e.d 
ar..05z entlrelv of ni:r011.en :snite Mbls'JJ-2) i$ Inen emi;:ed to the elmosphier2 
tnr01;gh the prOteS 

:f elen'riCity waA accidprzly sh...t off to the ALP pro:25$, the .DleCtric?1 
screw feeder woula stop feeding solids. Aithin one to two seconds all 
solids would be ourgec 'rOm 	%-eaccgr. The large  amount 1:1" thern1 inertia 

the reactor would SuSZai' a reactor temperature above .380( F for at 
leas: 	mirrutes_ 	LArthermore, if for some unknown reason, noAin ,or 
other contaminants) cid pat$ Zhrovgh tie  reanor, =hey' wftu'd De captured 
in the activated Carbon bRC-S 	-ne uSt f aCtivEteG (arbor bets i5 poSS1Dle 
in ;he AER process beEayse lf the extremely - QW Pr4Ce55 gas flow rate$ 
N. .1:13. 6 scfm in the Tint...v- 0.r' 	[r the ever.: that .he activated carbon 
became contaminated, 	woklo be real aced, 	-he z.onteminated carbon would 
be rues ani treatea as contamirLted wits. adher'nc 	applic4ef: Saf2.ty 
DrOCetdreS COntain2d in this cnarc..r. 

• 
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:105-mAi aria emergenc.y s-,Lccown of tne AER process 's 	 N.dr- 
mal Ina 21!ergenc2 	 ::"..71sisCs )1:  7,:te fd1km,n3: 	7;rn off pOwer 
:c screw fe24.7.e.r, t?) 	 werify 	na latarla: 's ming fgra Zo 
tne reactor. 	r.lose Da]: -Ja:ve which ;s0lal2s E 	5Gre.'d ;eefler 	1;ne 

-aact?r. ;4.) :':rn gff mmer :0 reactor, The 	 :urae -emains an 
redCZOr 	 Ile -.9.ac!dr lmverature 	a.ut 	knOrmally chi5 

will take .pout 	 ,ours), 	After The rev =or is GOOled =O  laZ.5 than 
z000r, the nitrogen flow is stopped, 

Special care and attenton will 	given tO !MO crans'crt of dicor]ft cOntamin- 

aced soil from  the bulveriZEr in t.° the feed bin- 	The r'aed bin wiT1 
placed in near prog:mity tc the pretreatment irea sir filling. When open 
Oil 11 Nana:ed. level : persClne pratectlan will De. used. 	in '_he event 
Of inOement weather k 4 ...2.„ ,3in, wind, etc.), tie .e.9.d bin ..417 
under cower :0 mitigate fugitive aunt emissions. Where adplicaple, lust 
shrouds will also De u1ea to mimimin dust eMTSSienE. 

During tla tuber !es:, a :nal of 30prommarA1.4  INC pounas of soil will 
e handle(' and treated_ -$65eo Cn a M4X1MUM callrflitraZIOn of 20 nib digxin. 
this represents 2 x 1(..,-41ounds Or 0.0} grair.S. Of ICDO, 

• 

• 
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AspmnnTx A 

:NDUETRIAL HYGIENE. HEALTH 

AND 

aP.E.0 	PLAN • 	j. M. HUBER, INC. 

HAZAlWOUS WASTE TREATMENT DEMONSTRATION 

• 



rntrO&.:CtIon 

	 • 
The 	M. Hutier COr;Or3tiOn 	successful::y and 5ately !=ested 
thft usn cf 3 new tachnoiogy 	.the degradatiOh/de8t17uction of 

Ln Sail. 	przwe41s, an Advanced .7-1.e.c==ix leach r, has 
u..:Llized to destray octacntotodi-oenz.0--dloxLft In soil in 

two zeparaoc testa in Borger, Texas. AddlAionallv, a j.q11:y 
SUCCesSful and efEiclent test was recently completed in Times 
leach. Mis41.cu:i detomi:fyIng tetrach1orodibento-!p-dioxim ecnt3mL-
3aca6 soil, This  Lachnolc5V !;.as also heen deMehStratd to be 

4.5:'.ective in tho 6a8.tzuotian c. poiyolorir,ated biphenyls 
1PCE) aad hexacorobenzent IHC31 iA S011s and other orgaoin.s 
In= asC:

4 
as Lifuids to,t-  c;5 soils. 

In eteer7 previous demonstratiZn teSt, mhe safety ahr! tIvgieniC 
praCtiCs Which Huber implemenzed adequately protected personnel, 
qP4men4, and the anv_rorucent. Therefore, the orocedureS 

detailed in th:Ls. safety 7plen have been tasted and proven 
etr:ective_ 

The fciiCwing :Industrial Hygiene, ;health, and Sa!_ety Plan 
addr&sses the uSe of Ruber's Advanced Electr7Ic Reactor for 
de5tructlOn 0.t dioxin and other similar compounds 

4-82 
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7ABLE of CONTEI:TE 

, ". 

2 

3, 

MaterLai Contfclz, 

Price 	C3tt:c:S 

7ect.  k=ea 22n=1 

15a9a 

A4 

A4 

A4 

4. Personal PI-OtecmLon A5 

S. -eat Stress A5 

G. 'e =ca! Konit,s7Lmg AG 

7.  DeeCntaxinzton A7 

8.  Emeroency Response prQaedures AB 

9, Specie! Safety Consideratlons. A9 

10. Addendum A - Classification, Medical aspects. 
and Pzevenition of Heat 'Illnes Alt 

11,  Adden6um N. 	Care and Cleaning of Respirators A:7 

12,  Adaen.7:um C 	Industrial Hygiene Sampling plan A2I 

1.. Adden5um D 	Mtdical Mohitoring Program A.2. 

• 



MA7E37:-.= CaNTOLE. 

:n 	 M:n:L=1,7e '2MF:101reSS ''):PG137.1re' .110 ioxin, the oontami- 
nate Golla 	be =ransferre,± 4z-on the cround o :he pretreat- 
:tent 	 an t.7.eo to the reactor in encl.:Sed =h.:ainers- 
These 	be illed 	 tochniuea whiCh F.rohib.t 
persoftal contact with zhe maeeria' and inhibit fucitl7e dust 
1110iESJ,CrtS, 

PROCZES CL'!r2eLS 

The dest-7,1otic.n?raoeSS 	eSSentiall', a closed oyster d'ze to the 
many saequars Huber has built into the system. This Includes 
the use of c!_osed feed bina and hoppers for the decontaminated 
product an; carefully Ei=ed connecmions between the mixtra, teed 
bins, reactor Froduct bins, and the air pollution control system 
{bag.  filters and activated carbon bedv, 

TEST AREA CCNT7CL 

TZle test  area will be roped off using caution tape a1lOwi:!5 an 
area sufficiehz to uermit 	o± the operati.ons which are cart 02 
the te5t 	OCV.J7 unhindered.. Access to and departure from the 
site will be carefully controlled with specifeally designated 
entrant 	and .6±t; is. Until testing confirms OtherldiSe. ret_ 1), 
all ?erson5 entering the rastricted .5.XCA wi:11  be in Leval mc' 
proteCtidr- 

It is assumed that the equipment will be initially *laced on a 
clean, uncontzniheted Bite situated near the te91 plots. Since 
the aoulpment wt11 alao be uncontaminated at this point, ell set 
up and equit=ent i'nStallat'40n will be onsf.e.ered clean and, thus r  
not requiriog Level ''C" protection. 

Previous tests have veriff.ed that duT;nq actl;al operation., 
ffuber's systoft is compleTAly closed. Tneretz're, Level 'C" 
protection w1:1 be utilized only when the 5ystem is =ten, 'Fen 
syste.ns include preparationS Or! the .feed material. 	 tie 
feed happers d  switch:in5 C= hoppers d  and tfts7:ecTl.cn of equipment 
comronnAt internals, 

In inStanees Shen revel  "C" protection is not feqUi:ad. normal 
personal proteotid on 	inoLue uncoated a-irtfc-k covefalls, rubber 
boots, gloves, disposable dliSt masks, hard hats, and sa.:.ety 
glasses, 

Persons and equipment Leaving the area will he dikctntem.inated. 
Extensive equipment decontamination (i.e., sceam or 601Vent 
cleaning using methylene ohloric!e or 1, 1, 1-trichicrbethane) maY 
be foregone if Samp:ng (See Addendum Ci shows leAs ezan 	?ph or 
1 microgram old. dioxin. The decOntamlnatiOn procedures are listed 
beiow. 

• 

• 

• 
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Personal Pro7.,Lgtior.  

Training 

All orcer_t 1:ersonnel have been trained  regarding :he hazards 
loVolved, tss and rare of protectLve equlmenlz, and the 

and Safety Plan. Ah aeditLOnal site sPeCifl: 
tranind course will be provided each e=ployee prior to initi-
ation of aov =its work. Pr;_QT to ,Dch set of tests, a Safety 
Neetnc wi.11 	aid to revie%4 wro0edure5 and Key items of the 
Safety Plan, 

Euclipment.  

Level *Cm' :protection provlats the followInq; 

Personnel art to be fitted with a full faCe air purifying respi- 
Te-;Qr- The 	test procedures includes :he uSe of iS0=f1 
eCetate and LrZitar,T. smoke. 

Comb'Lnatier, :7=0E29.1MSHA approved pesticide andior organic vamori-
partactlatt =_-ter cartridges or canisters will be 'utilized. 

Saran Coo Led Tyvek COveralIs with complete COverhOOd Mel!. 
will normally he worm, thlooated ;yuck eoveraLls may be used 
appropriate - 

vITDK Gloves - inner 

NITRILE Clove` Cf COttcn Clover - outer 

Steel tit Rut boots or Ruhher boors ideoontaminatable) tO pull 
over leather safety shoes, 

✓iepcsable 	- Latex 

Inner Cotton. garmen7, either coverall* o. Lon; underwea.f 

Sleeves, par': cuffs and eoverboo.ds of coveralls, will be attached 
to cloves, hoots and goverallS, luring dtCt tape. 

• rr AMB:=NT WORE STATIONS TEMPER A=RE IS ABOVE 7D ID.:7GREES F. 
AND E=A:" BLCUMES A PROBLEM, THE SARAH' COATED TYVT7S MAY Br 
REFLACZ: BY FIrkrtl TYVEN IN OPDVz TO r11.0=T Ackra HEAT 
57.R:SS. 

FE.A7 S'nJ.ESS  

The use of 	above protective gear will increase the risk of 
neat stress. Because of this, a very strincenm NP.dt el;resS 
mon:Itoring program Will be Instituted- • Workers in the exclusion 'one %oil: work iA pairG. "Buddiet' nnt 

alert to sisns of disfr 	and iej.11 freguently cheek or each - . 



:t: e:. An additf:mal enoloyee ass%,;Ine !!n: accun.:amina.:Ion will 
	• 

serve T3 a saiety wath. The Sadany match will be dres3ed 
LeveL C when 	 !ie tne 	 :"; On site 
zersons, watrn:ng f:r s:.;r25 	 s;:ess. The 	 ,.Fate` 
• r.ave a :=udaV who ramaizs in contacn in h r. and is sta- 
tl.Oned 	the non requla:ed :one. 

A shgwer or :lose must be readily availYnle to enable rapid cool 
down O..! uersons ennosed to :lea t. 

A -.D.reak area ivs 	ie ava..i:abie to allow vorkers tc cope w.4tn heat 
or ,Told conditloos. 

Depen.di:%g .On tne aMblent tVner .n.lre, a work/rest rati0 is weiete 
Out Zo enable workers to adjust ta Y)eat. 	.See Addendum A,J 

Heat Stress Monj.tO77,A7 s7ecif'irs ere ex;c%.Inded UpCn 	%efe=enoe 
2. 

217z,: or to workers going on site for the first t'me eao;-_ day, the 
fol:cwing vital signs will 'o,e recored when ambient temperatures 
• aLove 70 degrees F. 

Weight 
Heart Fate 
Ora: Thmperavare 
Blood PfuSgure 

Heart at 	61ood 1-,ressure and 'oral temF.erarure Will 	monitored 
each time an individual comes QI:f. Site when the eMplOvee'S work 
5i to telaperature exceds 70 degrees F. 	This monizz.:.-iag will 
determige rest t,.. me and further monitgri::q needs_ The metlICa of 
decision making for these Lncidences j.s shown in A.Cendum A. 
Medical data will be ZCIlected and interpreted 'oy 2 mee::.cally 
trained person supplied by the sampling sut..contractor. 

Attachment A j.nciades discassion of 	 stress S r 
mbnitorl_no, and arotaction_ 

Persons on site must replace body !.'lulds. As wcrXer3 come 
site they must be encouraged to dank 2 ounces 	watL-r, 
juice bx' fruit ;Mite LUdIpOred water, CQ=SrOial electrolyte 
drin%s (for example aatoradeJ nay 'ne uSed 	.the pro•zer 
electrolyte .a.1.5.noe can be achieved ty fcllowing the above 
reOOmmendatiOnS and bv gertertteily adding salt to nea2, 

MEDICAL =MOPING  

The J- M. Bober 21edical Monitoring program includes all tests 
currently recommended. ReeErefloe 1 contains the recommended 
medical program, Addend= D cOntainS the Huber program, 
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in= sand Cray .40 	c7:f, 

Step our, cf 53nd and begln rEMCVLMT 
Ln the !;.=1.:.winc order; 

erS0r-al prc..- te.Ctitm 

• 
a. 	12ace 
▪ 4Juze7 ,=Cots 	'Arirre 	per t...eet3 '4 4 th r.ta= decon 

50cft..7e 
c. 

	

	nuter 31nves 	 innef c:10ve% '..eat!-1 damp decon 
gpOnge 

• C3ve.211 

:nner ;1Dves 

9. 	Leave r7..%, 7.:Mediateiry and go to break f0C471. :of heitt 
MonitCZ.ing and fluid Inzake, 

aa15101!.eeS 711E.7 shcwer befcre Leaving the plant pre- 
mj,seS. 	 arnertt must 1-,e Taundevnd izefore rause. 

Fbr care snd 

EQU1PnNT 

cleanin 	respirat2rs, zee Adeendam 3, 

   

Every effort will 	made to ro-duce need to decontaminate equip- 
Ment. Small toots, SaMple Ocntainers, etC. will be deocntam- 
=:nated with a ?amp decor. solution wi;e 	The pz-ccedw:es used 
for Large equmenT. ie.contarlinaticn are: 

1- Purge with clean sand, when possible- 

2- Scra;:e Clean, and vacuum out ail loose material. 

	

3, 	Wash aUt wl.th t-r-1:.5adiam phcsphae water uslog ACOnge 
and 	5.7ush, 

	

4. 	Spnnqe rinse with c:eall -Alattr. 

The su5qest2d accepta'ole level aor ot.ntamiaation reducm;.on an 
equipment iizef. 1, 4.) is 1 ppb based on a 5 7ft. L--112,:c sample or 1 
micrOgrain Of TODD ia s wipe sample, 

EMERGENCY RESPOCC5Z F.PCCEDURZS 

101EDIT-AL 

Amy worker suspentad of being expcsed to dioNln via inhalation, 
ingestion, or ,skin contact may be taken immediacely, follow:ing 
decontamiaaion, to bhe J. m, tube:  designsted Medical Faai4Lty 
and will be.  examined. The need for medical attention %all be 
determined Qn a case by case basis by the on-s;te =edioal 
personnel and tl,le a. m, AlAber Project Mananef. 3lood and urine 
samples will be C011edted and analyzed for apFropriate 

• 

• 



• and others &S nztrametars, namely liver ±vin in6icetcre. 
des:unatcO ty J. M. Huber's M

nct
ed:ca= ConsuLtats. 

• 

• 

Any SD___ nr release tf 	 uzan.:f..arA or •27Lom=n conta.mihateti 
EoLl 	remtire remetial aCtI.Ln. Small =11.-5 wiLl 
e Vacuumed up and contaminated surfaces will be washed wl.th soap 

and water. Larce 	 rtouire more extensive decontmmi- 
nation, wiLl be evaluated .L.y n..-site management and appropriate 
accichF ft,llowet as tne sltuaticn difeCtS. Shovels, sand, 
absorbents, a =C 	wIn he maLn.teLne on-s;_me to accomoodeto those 
sizuatior,s. 

TIRE 

PerSOnntl &fC- trained in use .f portable fiZe extinuishers-
These will '.e. nv:_fttained cn .nLte. A6Eiti.n.nal !ire reporting., 
response, Ert.ti evacuatin p:ocedvzes at the speifc sate will be 
2.-iloweE, A =sae -41=1 reculre use p;! SCBA :507 personnel 
protection 

SPECIAL EAFE7Y 	 i±SRS 

Beat From the Reactors 

In hddit.lon tt ambient heat, there wi:1 also be heat cenerted by 
the react.ors. This will add to thq heat bt;r;len on the wOrkers, 
tnak!ftu h@. Et ttress manimorz:,hg all the more essentia.l. 

Workers mum. be  carefu:ly Ob5e:-.! ad and miontored, 

Sore of 	reacto: 	 cquipmen: is also a hot Oje-Ot 
:l-onzact nazzrd. Because workers may have Lmna:r.od 
hanptre mcvemer.7. diae to the ,7crtOn.til prc.tect:.on, it 2s Lmportaht 
to remind them of this 

Palls 

The reaCtcr Must he accessed and attended by Ladder  ant tlevated 
plar_forms, Safe.gUards are b4.11:-It IntO the system, but the use of 
the personal protection ecil. pmellt will nAke %hese areas and 
access t them MOZe hazardnuS. 

Electical 

Eigh veltage elect:::Ca!  qompcnents are safely cuarded, However, 
wcrkers will 6e reminded of tnese potential hazards. 	there is 
a ne.e.d Yc= electrj.c41 service ..:lurihs. the teSt, a special pro-
te.ztion protOCO: wil1 be wor)let cut by the sate safe:y Manager, 
the prtlect manacer, and .he workers -45o the electrician will be 
p:QteCT-ed f:cim exposure, but will sti:: be ab1e to wo.r); safely 
'm ath the electrical gear. 

•• 



=7:1DUST7174.7., 	 vCNE7ORING  

'nate are :Lio f=nally est2b1.'shed .;.erscr_al 	 Trzreduras 
yet ii.e,113f.ted 	 7,Ctantla21: 	 .11cmins, T]' 
site 	 mcnizr.r w:il 31,Kler7:,1-,e an a4r monitoring proqram 
asins 11.s=h n:;.-'.7.01. .1nd iersor..ai s.ampLLI.; 3.1.1mos to -=%etF.-rmlne 
air±crne L:,ndiCaticns of :2c.tenT,La:6  exFosure. § piers 74:11 be 
place 	the wcrk area. P.ernenal ;umn 	 be anaLTZed . 
after each .days 	 samoles Wil C2 analyze 
frequefttly eter_dinc 47,T. tie filter loadIng zo give zn 
▪ almcSr real-•=j,me 7.0tential for expos.ure. AllaZys15 cf samples 
will be a mOdiat=an of 7.he prccedure used !or stack sampia 
analygis aftd '.41;te SaMpla analysis. 

P..-rsona a! sampling sampling 7.2m1b5 will be pL-e and pot L'ali.h.ratt.Li at 
2.5 latars zer 211.i:lte 	rotameters surni_oa uith Lie %ll±a 
'L.ftdustrlal Tigiene C=211.2:r3tor P.c. 2umn 7err.'1rmance will be 
checicR at 2D and 10 in&tes 	rressa7e 	:o deter:al:La thilt. no 
1.110; 	leakage is 'f:rrF;sent. 
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Re.ar..211ces  

.:-. FrOrams.a3 tC provide suln.n.Q:.1 ::or a 9azar:inu..5 waste 
Tredzmen-_ ensr.StTatIon, orepafe for ....• M. Huber 
;;:0r70r!.1- lun, Borcer, Texas. Pr=ose: Vic. P-2.4-i222, Site 
Say P:an , stb==teo :c17....:11.. :.%.i• Rol. F, Wes.;cn e  Inc,, mest 
Chas=er, 	, ana Ycri.. Researet consulments, Denver, CO, 
:94. 

RPA-ER4' Inter a: P:aradArt Opera =2= SaZetv Guideline Rev. 
$epz.em'Per. IgE: and a latet rtrIse Tiad liESTN-SPZ:k 
.1:111.- slan Inferno:. 

3. 	wEST'DN-g= FEQ6:.1::-. end Safei-y 7_a 	ii manual Roy F. west':, 
Inc., in asgoc:Lami=n wit t Jacobs En;ineer3.%..7 G7Qup Inc., 
Tetra 	 1C nledrperazed, 1982_ 

4- 	ZDC reccmmen.aed ac7:_cr. :eve: :Ear soli, 

S 

S 

P.1 
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• YTCICAL ASPZCTS. AND  
FF.Z7ENT= 

Iotroduttion . 	. 

con6-:.t'-c1s _re a serio'as conslc.eration Lp. 7.-lantinq arid 
oOndl:czino sate .r.i.:er.,=1=7;s_ Hot, h;im7.6 weather ;Ian cause 
ptY51cal discv=:or=,==ts of t4.f.inienOvpDer5Onal :r.j.zry r  and T. 
the 	extreme, C,Q.n cE 	ttreater.inc. 	Ttie TAD ,Ls cLigh J. 
susce!--'"'e 1.2 mhes* 	 due to trwearing of r..romectiitt 
c20=b;i.nu 	deursases nanIr&1 bo y ventllar-_ion and hence 
coo1:1.ns. Therll are six generai:y recognised types of heat 

teEErLbe 	decreasin5 order of severity below. 

'iea.7.L!. t.rok... and Reat :.97,roer7vrexia  

• 

• 

itea=stroi;e1 	hot dry skint red r  mOttltd, 
of cya.nutl: skin; 121 1-.4-41 rising core 
temDeretute, 40.E degrees C mtd over; (31 
brain disorders: mer..tal confusi.cr. loss Pt 
aonscinusness, ccn.113;.5LQns, •o COME, 	pore 
tempertture ContinueS t rige. Fatal, if 
treatment delayed. 

Heat hyperpyrexia: a milder form; core 
temperature lower; Less severe brain dis-
OrOers; some sweating. 

Heatnt.ruke: failure o.t.  the CentrEl drive for 
sweatnc Leause unkrco-7:1 ee.dr:17 	:CPE5  O 
evap*r.atIve coolinu ant an uncontrolled 
acce:eratlnc rise in core tefrperaeui-e. 

Heat )lyperpyrexiaz parti.al rather than 
comtlete failure of sweating. 

11) Sustained exertion in heat bv unaoolima-
tized workers, (21 obesity and lac:x of 
ph%.sital fitness, 0) recent alcomi intake, 

dthydrfttioo, 45) indivldua: guSceDti-
bility r  (61 chronic cardiovascular disease in 
the elderly. 

Heatstrexer immediate and rapi.d cooling by 
immersion in chilled water with massagt, or 
by wrantico in wet sheat wit vigorous 
!anning with cool dry air. Avoid uver-
cOQIn. Treat r,ock. Lf pzeser:t. Obtain 
emerency medical care, 

Heat Irlyerpyrexaa: 	less d.ast.ic • cooling 
recuir cc if sweatiou stl_=1 pregent and core 

FtatureE: 

Underlyinc 
Phys:_olog.;_cal 
Disturbance: 

Predisposing 
Factors; 

Treatment: 

1/2-e3 



 

tem=er3t4;re 40.3 decrees C. Cbtain emergencir 
medicai care, • 

Prevent:.onL. m 6.dL.=3 Eoreer 	cf wo=err,. Sel..ction 
.T.a.Sed On h.eaizh 	wvisica.:. fitness. 
AcTLLmaa.zation fcr 9 CG 14 days 	graded 
wOrR 3nd ^eat ey:osurs. Aonitormng wor!ters 
1.:=7.7_.g sustained -.fork in severq neat. 

 

!Teat Exhaustin 
• • - — 

Clinical 
Features: 

anderlying 
PhySiClOqiCal 
Disturbance 

Predispos;;ng 
FaCtnr5: 

T7.eat=ent: 

Preventi.onf 

Clinicaa 
FeatureS: 

(1) Fat.--Tue, nausea, headache, giddiness; i  .21 
skin r:LaMMy and moist, 	complexion pale, 
nudav, or wit± hecr:::: flush: (3] may faint On 
standin(i, 	tapir: thready pulse and low 
bloc pressure; F4) oral , cer_perature normal 
or lbw, but rectal temperlture uSUally 
elevated F37.5 to 18.5 degr&to C]. water-
'restratzlort vipe: urine volume Smal:. 
=1CW:1r-rated. Salt-reStricticn tvp 	urine 
less concentrate& Chirides 7.ess than 2 
millisramn per liter .  

(1) Chaiwafation from 6efIcincv f water 
and{cir salt intael i2} dep:et4en of 
circulating blood volume: In cif:UiatOry 
smraj.n from comoeting demands for OZood flow 
tO Sktn and tO active muscles. 

fl) SUStained exertion in heat; 2) lack of 
acc1:;matization; 	'allure tg reFlace water 
aridlor salt lost in sweat, 

„Remove to cooler 	environment- 	Adm:niStef 
salted fluids by mouth ot giVe int:avencus 
infusions of norma!, saline 0,9 percent) if 
7,..atient is uncon.lcibus or vomiting, Zeep at 
rest until urine volume and salt cOntNIC 
indicate that Salt and seater balances *Lave 
Leen ree'cure, ObtaiA emergency medical 
care. 

wOrkert uS.-Ing a breaking in 
schedule for 1 or 2 weeks. Supoiement 
dietary salt only during acclAw..ization. 
mule .4ripking water to be aVaiaabl-e et 411  
times and tc he taken frequenmly during work 
day. 

Painful spasms cf mtsCles Used dur4ng work 
Legs, or abdomillal), Onset during or 

after work hours, 
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Clinical 
:=eavures: 

Underlyinq 
Physiological 
Disturbance: 

Predisposing 
Factorst 

Treatment; 

Prevention: 

• 

• 	Undszying 	 5Z 3: 0&: Salt Ln SWEdt_ Water -stake 
Physiologacal 
	

d=lutes eieC7;:cvte5. water enters musolts, 
OirrU7::.ar5=*= 
	 ;;auSing spasms. 

Predif...2osihg 
Factors: 

t"ceatment: 

Preven=inn: 

Cll 	heavy went inn di,trng hot W0f.E; 	12) 
large volumes a water ‘;it2'.0tit 

repasC.In9 Salt ltSS. 

SeLted licuis by mouth, or mhZe prOmpt 
el:dLf b'-  in=avenous Infts:nn. massale the 

crampet musnes_ Obtain mecca_ care az 

kbecuate salt intake with me414.- 	1,17acc:',i- 
Mat:i:n..7: ne:!.•  prtvide Viitt.-6 (0.1 percent) 
drinh:nq water. 

Haat SynoOpe  

Fainting while standing ereCt and Lrimon!de in 
heat. 

Poolin5 cf. blood in dilated vessels of skin 
and lower parts uf the body. 

Lacy of acclimatization. 

Remove to cooLat area. Recovery prom;t and 
complete, 

Aoclima.ainetio-n- Intermieht ecri7i=v tO 
assIst venous return to heart. 

neat dash 

Clinical 
Features: 

Profuse tin' raise -i red vesicles rblistecr 
LikeO on affected areas. Prithing ser:sations 
dUring heat exposure_ 

Pluggnq of sweat 91end dues with retentiOn 
of sweat and innammatnry reaction. 

tfflreliitved exposure to humid heat •i r_, skin 
continuccsly wet with unevanorated sweat. 

Mild drying lot7:ons, 	Skin caeanliheSS to 
prevent Infection- Obtain medical care as 
reguired. 

Underlyin 
PhySIOIncical 
Distkn-banCe= 

Predispos.ins 
factors: 

Treatment: • 
--9'S 



Ccoled 	 quar.t.s:'s t= anew nk::n t= dry 
between heat e2120s1rc., 

Frevenr'7..n: 

MatureS: 

Underlyinq 
.nys;c1797..ca 
Diaturtance: 

znpalred 12ezfc=ance 	skil=,ed senstr=tnr, 
mental, or vigilance tasks in 'neat, 

Disc= fort and physic,:logical sera==, 

PrediSrkcsing: 	 deco ment S.:eater in 
ftarized and anskilled men. 

Treatment: 	 Not :ndicated 	Bless accomnanled 	y other 
eat 

Pregtent::0; 

	

	 Acui=atizazion and training 	vork t_ the 
heat, 

PretrentlOn  

feat 3,110ess in not l001 prevenmale; however, by uSing physi-
cally and me.dicAlly fit workers Inc colds, sunbu=s, eta.J, 
careuI planning, or 	 air personnel mOnicc=inS zhe 
likelihood of heat illneos can be al-auticaly reduced. A 'first 
planning step Ls tO COrtlider the weather_ cOaditiOnS and level Of 
protective clothing. Then a decsicn as to wurk t;_me vet'511s rest 
rime cml be made using 	Ch.= belo%J, 

Re-Commended co-:'.  and Rest TL.meS 
as a 	Punclon 0: 	E.,„1,Thf 	Pro=n=inn t. 

and Weac27er ConcizLc;.1 . 	_ 

Level of Protection Toar 7e7 7VF 92'7 

A 5G/50 7S/25 75/2S 7T:./.25 

B sai5o E0/50 75J25 7$/2E 

C ContinucL;s 25/75 50250 75/25. 

D Ccntinuous 25/75 25/75 50/5.0 
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• 
CARE AND CMEAN77C OF 2ESPIZAT7.nS 

Anv Crrtranzat=.1'n 	re5t. r a .. 75 :21 a rnut'-ne ZasLs 
have a ';.rccrZ71 	the 	7ar42. and cleani::g, 	Te ;Uf7ese 
ar=grem Ls 	assure 1.nat all resnLrators are maia 7,32:ned 
•c thelr ot:ginal effectiveness_ If they Sae modii2d ;ft 
any way, thetr Pronedt1 	Factr-rs nay be vdided. Usually 
cne terser; 	un C.ranizazion :s trained !.:C 
:-.27.air, and sm=s respirat2rs, 

Tte program shoul..± be 'cased en the number and tynes pf 
7espil-atcrs, IwOrkmcg .7-indl.tmon, and hazIax-I's 7TivoLved. In 
gene a1, he .:rogz3M 	inl:;Lder 

- InspectLz-n 
-Clean=s q and 	.i.1-kinect.l.z.n 
-Repalz. 
-5torace 

::st.S.PME:71:21 

:nspect re.splraters after eacn 	;.'.specs ,7 usc, .spect a reEp1atof 
that Ls kept ready for emergency use mcnthly tO aZ51117a 
will 7.2r=c07o Sat:SZ7CetCflly. 

air-yinc respirators, thoroughly check all, donned-
LiOnA f_Or gaskets and gQ" rincry, and for proper ti .r.:ners. 
-Check thez-z..ftdition of tJ 	face piece 3nd al]: its narts, 
CcAnecting air tLtne r and headbands_ InSp.aCt ru.;:ber or 
elastomer parts for pliability O rd sligM5 	deteriora7_Lon. 

Maintain u tetord for each respLrator =.7.spectL0r., 
eat,a. inspe,ztor, .1.7t. any ununUal ccrlions or f.j.n..1.igs 

:II. •L 1I:; AND DIS=ECTICN 

Co!lect re?.;:piZators at a central Locatic.ft. 3rief emlnYees 
required to wear Tespiracors on :he respiranof pzoffram and 
assure .7bem tna. thLy 	 .c.2 re1.,e a clean ami 
sanItiZen respiraw.c, Such assurances can :,-OCSt ,.orate. 
cleat and 	 reSp1:3tOVS as =0Llc~s: 

-Remclue a11 oartrideS r ean2sterS, elhd filtersr plus 
gaskets cr seals nat affixed Tr.o their 5eat5. 

-ReMOve elastic headbands 

=RC:helve exhalazzon cover_ 

-RemOve speaking d'iaphragm or speaking diaphragm-
exhalation valve azgemialy. 

'12•-;8 



• 

• 

-Remove inha:a7.LC7. relveS. 

- 11;EZ7- face sieve and breaznic t=e 	cleaner/ 
sir:ritiLrer rowder =zed w.i%h warm water, preferably  at 
12C. %.r. 	cecrean F. Wash rom=nen%5 SepaZately f=0M 
the facemasil, as ne..7essa.ry_ Remove heavy $cil 
SU7facC vit a hand brush_ 

- PlemT:vc 	:mt.tfts frCm the wasn water and rinse twice 
clean warn water. 

-St== 	7re.7E. 	f;:es.1.5nate.i Z.;ean aTea. 

face FLeces r  valvo-s, anc seams 	a aamp 
l'nt-feu 	7ti remove ar.y ramaLnInc son? or other 
f.Cre'cn mater:als, 

. 	. 
dust 	 manvacturerE 	market 	7..Aa)-r 	Q1P7r- 
Cleanextisani=zers as dry mirt=es of a t.adteritidal 
auenr and a mLni ..eterFent. Ont.-ounce ;.aekeT,E. for 
intiVidual use and bulk packages for quantity LIZe &re 
Usuarly ava4 laie. 

ikEPAIRS 

Only a ttzlned person with proper toolS 	replacemmt 
parts shoui woril on rellraters. NO one should ever 
atteMp% LO ret:lane com?onents or to make adt';:SIIMer.%5 Or 
repa;_rs beyond ;he maneufacvJr.cr's recommendations. It mav 
be mecessaryto senE ...iun-pressure-sade oumpCner.tt Cf MA'S 
to an author' ma fac'I'ty 	rehLLims. 

Mahe repairr. as 

-6~.r' 	and n.r..nn clean the pzest:.lre-emand and 
ezhzlatIon valve assemoly LSCEA's onr . Exercise Dare 
.710 avOl darage tO the rub'be: diaphraom, 

-Replace all faulny or questOnable parts or assemblies. 
Use parts only specif:.Cally deriqned for the FartiC11.1ar 
reSpirator, 

-Reassemble tie en%re rezp;IratO: and visually inspect 
the completed assembly, 

-InseZt new filters o  eartz'Idges. or CaniSt;ers r  as 
required_ Ma'le sure that ga5kets cr sears are 	place 
and tichtly staled, 

V. STORAZE • 	F411714 manu!acfm- drersm storecp. ;nstl.actiCns, wh.in ve always 



furnas2led 7d2.7-n new Tes.72,tratrs or affixed 	the 	cf the 
	• 

carri!ing case. L7L addlz10n, these general instr-actInns may 
be 1.-,e1pful 

-AfteT reopiratf.rs 	h..etn inspecmad, 
repaired, st,cra -12-Lem so to protect Jgalnit 
exccssi,:e noist.urt o  damaging ::=11eMir.7aiS e  extzame 
temperatures and El=ect sunlight, 

-Do not store resp;rac.orz in clothes locke=t, .1.0.1.th 
drawerz;, or to-1 boxes_ Place them in waLl 
ccmpar=enrs ac .4ork stations cr 	a work araa 
6es177t3ted fzr emergency equitMen.t. St 	them in the 

cart ]I cr carzjing case. 

-Draw 	resir3tors frcm storage fur each use.. Each 
unit can to 5eaie,;.; in a plastic bag, placed in a 
SeDarate hcx, and ragged for LAImed'aP-. use. 

•—_ 
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J. 	El= 2, :Nc. 

Indus.trla: Myg:ene SamZi  Piar. 

D=OKIN t$'2.-7.1;r7=2.N TESTS 

• 

• 
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S INTRO:7.727:0N 

The lndus.=riaa 1-_2=lene 12EM plan iE de-E:qned 	g:ve E re7resen- 
tatl---c o  b-Jt =n3fcu5r. tet.;..r..f.  of both arhc.rne cen,P;c2traT_Ions 
dicmln ar_d any :==face contam..:nalw 	may occur ±ur;ng the 
test=. 

A;_7_ s=plet wL=1 be colLecmed orL ==key cellulose r"c—aa ,- flIterS 
11E17..1.  E, Vol, and ne7soa.:. 	 PumPS. 

$ampes will be extracte.i 	MSTKS/GC analvSin. 

Prete57_ 21p1 sam;.:cs w.. 	ee --"er.to-d. on .fne 	1-1 1- • .••• 	zc the 
firs= S't.e 

Me ""..-w1h..= InaLtates sem.:LeE Lc Se rake= and MeL= Locat:Lon. 

=NDUSTRLt.L HYC=7.  SAMPIt'S 

BORCER 	 .3' React= 

SAMPLE 
	

Air 	 W±pe • 	TYPE. 
	

NV-2 	 D 

— 

UV_ [;L-701 	 P= PersDnal SampL;_ng 15=7. 

• 
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Si: 5ampLes 

Wipe Samples 

a. 	7  H'vc' an zDnt7CL 

5- 	1 	at :211lc1Lng docr!tral;.or 

.711'rEn l... 't Rodct7," Fe-A- 

Psrscnal .t Reactor DIscharge' 

'PwOu'a not .L.e analyzed i HiV01 

31E2UlES necative 

a. 1 FoAd 6ccu4r - after decors 

b. 1 Charcre end of reactor - after cool 

2. 	1 Vischarc,e end QL: reactor - 

a.e.ter ,,-1 (fl 

d. I Asn container - 	clecon 

e. 1 Air 7o11ution coo .trol system 

Lasla at li st elt:Ow 

• 

Aif pollution control system 

dinc:targe 1J 

g. 	L Flat surface ntar roaCtmr :7:1a=7.e 

h_ 	1 rZac surf,loe 	discharge area (Z) 

1 Addit=c,nal sam9le where obser12-3tiall 

lnd;_c.ata 

(1; only 	snack teT= fit 	test positive 

(2) 	only 	wi7e sar7le 	pOsit!',Pe. 

0? 	only ash f.5 posi:67e or .0.1iLr ■ sample f, i3 pCig1L-:;.7.2 

The process znclneer (Teed Cperatgr'so rcnoiTag.c;r filter is co be 
analysed ;'..or the =-esence- of dixxln as ltd has the gzeatest 
potential of exposure. 
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M. HU2ER, • 	Mtdlza' Monit.TrInc Pru5r.:-r. 
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Neat .V.;.ress Monit7:Lr%t 

T.07. 	 tfte 	 7ecuperative abilitv to excer:r. 
neat, one or more cf m2-.e fzIlow7Lnc techniques s: Budd be used 
aE . screening mechanism_ Monitorinc of pers=hel wearing 
i=erVIOus 	 shsuLif commence when the a7±,Lent temper- 
ature is 10 decyees T o: ebvve, F7ecuenc 	montoring 
shod? Increase as the amhieht memveature ihortases or as 
Slow recovery rates are 2;dicate-L When terT,era=es exceed 
SE degrees F r  wOrkert st-,ouid be mon: :br 	StIme-S5 

eVery work per,ori, 

▪ Heart rate r:1-FF, snow be measured by tr.e racial 51.1.1..Lse 
for :0 ntCtrds as ear27 aS posEible Ln mne resting 
perod. The HE 	the 'oeg17.7.in of the rest period 
should not eycee;: ;:0 beazs per m.Lnm,:tem 	the ER is 
hither, the next vor per:od should be EJm.crtened by 10 
inintes !or 	 the leret, Qf. the rest peTi.od 
Stnys the same. =7: 'he pulse rate is IDO beats per 
minute at the be i Firms of the next rest period. he 
f0::OWIng work cycle should be shortened 	331: 

2_ kody temperature should be measured ore.l:y wth e 
Clinical thermometer: as early as possizie in the 
resting period. Dra: temberatre [OV et 	heginn;Lng 
of the rest per:0d should not 8xteed 99 dec,rets F. Z.f 
it does, the next work period 5hould he shc-rmened by 113 
minuteS 03.r 33%h, while the :ength of the reSt pariOd 
stave: the same_ ]however, if the OT exceedS 19.7 
degrees F at the beg'nninu al the next per.I.O..!, the 
fall owing work 	 should be furt4ler s o tenet by 
nt. CT should be mea51.1=e1 again at th.e end of the 
✓est DC.:7Cd to makc sure 	 has 7:rczted be:ow ”1  
decrees 7, 

Body water loss (EX T..) due to suleati:= zhould be 
measured by we 	the worker 	the mtrning and in 
the evening, The clothing worn should he simj.lar at 
.1coth weighlogs; preferably the worRer should be nude• 
The SCale should be axcurate to plus or minus 1/4 lb- 
BWL should not exceed 3... Of the totel body wei-cht• 
If It does, the worl:er should be instrl,=e.f to =mires Se 
his daily intake of fluids by the :eight lost. 
Ideally, body fluids should be majrmainee Et a constant 
Level during the work day. This Zegl:ires replacement 
13.' salt Lost in sweat as well. 

Good hygienic standards m =.. ust be maiane4 by fregoent 
chaftge 01- clothinc and daily showerinq. Clothin9 
shol=ld be perr.Ltte to dry durin res: beriods 
Persons who notice skin prob;Lems shou.;.'d immedi,ately 
consult Medical personnel_ • 
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• D, 	7ffe3CtS Cf H12at StrAsm 

.L.cdy's 	 procil.sses Sal: 
	

Maiatalft a 
7,07ma= "z=.dy =ammerare 'cacause af excessiTe Aeac, a number 

Oh23:.7.21: react=s ran cc.= rarlq1:.9 E'rrdm 
	

!such a. 
fat'i7ue, 	 anylat7, aid depreazad cDncEnt=atica-.•  
..i.L•xter17, or mcvemen) =c fatal, 	Standard rt13:.'nue hcci 
Ehou:d 	.2 .7n;WI!:ud 	 t:sacmenr. 
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CHAPTER 	 .!.SSUR::.NCE FOP. -nE r:RT.:ZES 

Ssweral 	 ffiFaures ere uses urn operel'ior. of Ile 70xbusler 

to mainIvr Dr00er 3.411-4 ;SSur36L2 ono Quall-,.!! Control. AtIachment 

contain5 zne 	cat2 !7crr.5 :hat we,•.e. -.;sea :o 	 crozess onerations 

paramete-s 	 IN@ 	5 5eacr. '_e51s. These same ;orms will dB u5.ed 

auwinn :le 	tes'ts. 

'he InfOr=t1OS .711LT. w%!) 	COcumen-_ec Lsinc 17ESE 	inc.71AP: 

Total 	17101.1n r. 	so: 	treate7; 

▪ inSManlan4tus sal: zeed rateE 

c. 	Rea..yEur ZOre :eMGEra: 	 pyrome.,eri 

C 	R7.2 temperature 

o Treatec 5c i I 7.ericYrdIure 

r. 	Reacmor rots an..2 arms 

0 	NitrOgen flow rale$ 

0 	Reactor ppwsr reqviremenz 

0 	ReaCtOr preSSUre 

• Total gas flow rate Qxitin0 priOeSS t ry gas meter) 

Prior to Tike NCBE 	 enti-e WER orocess t-ow 	will ae 1.6.8k 

lested using spapy water. 	This test is used co verify ;ha•_ z;1 connections 
are secvre and :hat the ent:.re sys7.en is sea 8c. 	 euldpment 
will a)so be zalibra,Ied d-y gas flowmeZer4  aplICal pyrOmeter. weigh stales, 
scre. feeaer, reactor cower reaeinas and czher mis:ellahedus 

Reaunaancy 	bvilt into the DER dES:gn and data catherin0 Eip ensure DrO.PEr 
P. 	oppratiofts. Prappr pperatiOn of the reactor 	ver)fied by 1) op,:ic.al 

pyromt-ar reaaings, 2) rnctor power comomption, 	volt anD amp readings, 

and 4) temperature of the treated naterial. Also the nitrogen flowrvLe 
)s meEareC at t1440 separate ppIrts rojt:Lir the process. 

:he flow of soil into thp rUaZtur i5 set by the metered Strew feecier wh%;ch 

5 	call prated prior to the test series. 	instantaneous soil feed rates 

are verified by an in-line weigh scale which supports the fee.; 

TD ensure that a-0 proctss OpCFrating perameterS 8 e rezoraeo, 1.- dundancy,  

15 DLITT.... iritri w•rite 	tats ga.;."-THrig. 	DrCiceSS parameter reading5 are 

taken y tw separate ;est oarzic;dants. This orocecure 75 used ID guane 

aaalnSt de'jciencies 7r V-ie TUOrCing Of U-te. wniEL $ervES 2S 0 OermanenZ 
record of each te5:_ • 
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DZMOXS?RAT:ON 
D,L_TA EH:ET 

COY7R31, RECORDS 

Tt't' NO:   DATE.: 

CDRE 	 POT 	TOTAL 	ROTOMETER 	 rE.-1  
7122%115 	TV.:P 	I3K2 	171T 	 KW 	WEIGHT  

SIGEtTATUREtS) 	 DATE 

112-111 



DEMONSTRATIC:N 
OAT,. 5HEET 

ANA1=CAL LOG 

'AT. 

=W FILTER eAG3 WT; 
7"'"D TIN EYPTv, 
?RETEST N17.(TOX 3AME17; 	  CHECK 
7RETTST FEEDSTCO SAMPLES: 	  C:4ECX 
COLLECTIOS T,CPer WT: 	 TEST 1 	 TEST 2 	 TEST 3 
COLLECTION POT SAMPLES: 	 CHECK 	 CHICK 	 CHECK 
7&S7—TEST NIZ—TOX SAMPLES: 	 CHECK 
RAG 17ILT22 np4s WE.:GWT: 	 41 	 2 	 ;3 	 ;4 

TILTER SAMPLES: 	cHEcX 	CAECX 	 CAECX 	 CHECK 
FEED BIN EIGHT 

COMMENTS 

	 Okr! 
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DICX=N DEb!,121N771.7,7:0Y 
=.1.4. 7 

PRO2E$.i: 

71,k].12 

NEW FILTER BAGS WT! 
FEEC DTN ;T:—PT X W7; . 
FELDSTOC% COMPOE=T:ON: 
FEED PLI.; MIL WT; 

T 

.7 L=L7:OY POT WT: 	 
PINK.; FILTER nAG$ 4:LICHT: 
r71; 1. LIED BIN WEI2i1T: 

'T.T 	 TE.S7 2 
tz 	 v4 

Mr.CM 1 

6| 

1710n1fNT5 7:r.r 

• 

• 

     

     

      

SIGNATUREIS, 	 EIkTE 
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THERMAL DtStTIR":01N 

ULTRAViOLE7 L:GHT DESTRUTION 
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• E. 	Respiratory Frutec:ion 

The resirrator:,  p-otec;ior. 7..o be used is outline er fOliOwS: 

For initial set-v: 	work 	 5r.:Ch: 45 455eMb1ing 
the. :hermal 	 a hal!r-fa:e air p.ur:fying respir- 
ator. 10.1.12-. orgdn:..t vapibrinigh 	Ioxlc 	 01.2.PAI 
r...ar:r9;dge5, small be worn. Respirators with Mitre!' 

DrOleCZ!ve fa..7.7.CrS, Sun as a full-faCe, Vir-Ourifying 
re5Dirr-Gr, nwPrec air nurifylnq -eSpirator5 ;PAW), 
Or ai' supplied rasplraters, may also be worn. 

J11 	opera ions 	inv01111;he 	handling, including the 
collezzion f so'fl. crushing of soll, placing the soil 
in the s'orade drums, transferring :De soil tp the thermal 
aesoroer, and The weratl'on of tree thermal deStirnr/IJV 
dhotolysts opera:ion, will requIre the use of air-suop1ie1 
resirrators, 

3. 	Far operation 	:he thermal oes.prp7lin of UV in0101”15 
systems, f:,11-face air-puriyind respirators or PAPR 
will Oe ~final rep. 	This assumes ho soil-handiihg Anioty 
jh the area, 

4.. 	For the AMPA process, treatment Qf 	Ani1 	requtre 

eitner air-supolfea respirators or Dowered-air purifying 
respira'co-s with Qrcapic wapori[En cartridge5- 

5_ An 'raustr.a1 hygienitt will be on site during initial 
Start-up aetly)ties. If monitoring reso-_s 7nocet.s. 

potertie i exposures whlich are higher, Or 'Myer, ;Dar 
expeted, or 	tne industrla! hytielnist obserwes ODera- 
iOnS wnich indicate ::id: resp7rator:y prptectidp heeds 

to be chaingec, then vrititect;On will be upgraded. or 
wngradec. a a'nrdpriete. 

6- 	Cartridges fir air-purifying res:irators wil' to rWecee 
at 	the end of tacn shift. 	The PAPP wi 1 i be :Tracked 

with the fiQw meter before each day's use to determine 
if filters need to be chah9e0- 

7 	Uply employees who have had ore-issue dualitative fit 

tes7:A, and annual tTt escs thereafter, oar'. he a-lowed 

to work in altn05.01erE5 where respirators are requireo- 

13- 	]f an erripl.oyee has demonstrated difficulzy in .5reathing 
durinq the fitt-insi test or during IJSP. he or she 5.har 
have a Dviita: examination ID determine whether the 
emnloyee can wear a resp 4 rator m)ile perfc-Inin the 
requr4d dutv, 

• 
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aumo.er of various ltiora=p-y bench-sfale stuoies nave Peen performed 
DV liC at its Znyironnental 7.,e5ear:h Ladoratory i n Khoxvi71.1., 71i to oemon- 
stra-..e tecnnItal 	 of one 7nree orirory un7t ODerations, and fc 

inwestioate oroce. S v2riaD5 E ;'reC:ing OPrfOrTlanr,T. 	he re5ul5 of these 
5tucle5 S.Drve 45 ;he pri74-y oasz. for the design of the :10t-stale system 
to Pe used on slLe- AddIfIdna experinienZS are being zonaucted by :TC 
prlor to m.c. -.:zaVion to the ih-.11a, site. 

Tes-, Oata 

-nerma' Desorption - :TC nas comp:ecad a serleS of 7a0Oratory treatability 
teS7S in wnicn 30-Qrar samples of contaminatee Nr.:13.0 and LI: soil were placed 
in 2 wall furnace 'or yar:cus 	Periods and at various tuiperatures. 
A low-volume. nitrogen purge was naintainec on the furnace_ The starting 
soil samules were 	Pried and szreened to minus a ffM prior to treatoent. 
Analyses wire DErfprmeo fOr 2.=,7,8-TCDD using prescribed standard EN 
methods for the starT.ins zn Zhermally treated samples. 	En add lion, for 
the starting so-',15 and se'ecLeC :re&ted soil samples. analyses were performed 
Far 2.4... I.4,5-T. cnlo,opheno:s. and total to 	oentai hexa, hepta, 
and octa isomers of CET anc CAP. 

The results cTmonstrate tnat the concentration of 2,3,7,8-TC)b can be reduced 
to less ;Ilan 	pob # adeouate re-,lidenne time and temperature are.employeC.. 
The treatneW. condi!ior5 req.Ore0 to achieve 1 ppb depend primarily on 
the startino concentration of 	,2,7,g-TCrill and 	2 relatively minor degree 
on Still chkraCterlItict_ Illase same tests should: find donnentrations of 
2,4-D and 2,41 ,5-T of less than SO 'nib, 

Seletted re.su..ts SnOwing the ,effect of tine and temperitture Om treatmen= 
efficienzy are biven in 7ap1 e 	-est nanditions will De selected for 
the 0-1ot-scale ,70-pce5s Lo azmieve 'ess than i pin p45e0 on interoretatloh 
4AC tran5IZI1On Llf tne lime-tempera;ure ra1a7;:gnini75 cieterMlneG it t4 
lab, ano zonsicering :he temperatvre prdfil (neV. trawler characteristic5 
of the pflot rotatinc descrber. 
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3 4 1-7;Es ;-....-: ruDainu;AbK.ration  of CpntamitanIs  

The - iterat;re incicztes 77,21 Ile !clubilly pf 24:"1.7,6-7C=C in Tan-solar, 
prete--insalupie hyOroCE-'211511 'Iyents ;L -aiatIvE.y nigh 	 Ppm) 

an tnat partition ..:pezien: of 213.7,--MD Petweer such .E solvent and 
alr 	exp.T;t. ea ze ae on !_ne 	 140 . 	-he vado- pressure of 2.73.7.8- 

7n: a: 1.2rET Is aDout la"trel 11G_ 	 pr.. oec.e.o maximum coAcentratior of 
in 	tn.! sclwen,_ . r.17,21 	pg. achieve c 	 EiJcit 1E5t. 

is 	DaM. salt!od' 1701: 	E 	 of -:12 alionatits. waS se.leczeC as 
a scrucber so'ven; 	tiE . 1104....7n; reasons kReference Tatie 2;: 

Ven:.; - ow 	 tha.refore necliciple icss into 
aQUeous cancierSEZi 	 c9rina scrubpinp 

G High 	 am -1—.. "a. vapor 70..es5vre, to minlmze VaDoTtlion 
"11t0 Zhe 	gEE 

HIgh flLSM p2. 1n7. 	-717177: fre and exp:NM1CM hazait pute7E1.21 

o _DW ZCXiE".ty tc z2=Y - 167,c nanoling 

o RelaCiVEIY 'OW c051, ZianMe";71.51.1y,  alleflaOle ret'ininc product 

O Low umsaturated nyurocarbon coAt.ent ano 	colorl!larity to 
min miz ‘riterfPrenc w1t21 efficiency .pf UV Fidzo:ysis 

▪ aw vlscosi.ty and 9opc fibid flow charasteristics- 

M is conducting laboratory confirmation testing to demonstrate trie effi- 
ciency 	removin9 vo:atlHzed 2,3,7.$-ICDD ano 2.4-D and 2,4,5-T lieSeirbd 

from ?i:CBC ano J: 513115 vy ORYfOrmin e 'united number of benzh scale experi-
ments. Preliminary Lest re5ults indicate orEeter than ?.°;, remain; of 
2,2„7,8-Tno frOn :rte cff-oas. 	emaval efficiency cf One nerbicide compounds 
is pencins. receic,t of the cato. A sTall static ne5Draer Inc off-gas scrub- 
cois apparittus were uSeb, as shown in Ficlure 1- 	AMOTnef primary Durpint 

of tiese experments was to oeherat€ actual scrubber soltMOn wrt:Cri zoplo 
e suareted zo UV photdlysiis tests, since the chemical comments collected 

V.y the. solvent from therma:ly treated toil nighz affect the phozGlysis 
efficienu and rIPACT_Or by-prooucts. 

Preliminary )at test re.sults indicate a removal efficiency of preater.  than 
49; consideripc bGth scrubber stages, with concent-ations df 
of ...0CL  clot in the first scrubber 	1 

• 



Table 2: 'Aicn ?.01!'ng 	 rooert's. 
	 • 

501tr9I 170* 

V5c1llation rance 

r.nitial 9.P. 424 
1C% 4.13 
50% 437 
9CS 44,1 

pt 462 

A21 Grawiti, 50'1= 
60/69°F 

Density 11a/gat 
Flash pt, 
Xinematic 'is' 
C5 at 32°F 
CS it 

?unity, 

5..55 
2.17 

9.9 4  1 isu. 

Automatic content - :nu: 	 Ail (est.) 
Sulfur 	 .0008 
Bv. di, 	 1,5 
Ocror 	 !hone 
Color, Sayholt 	 * 
Acidity, Distill .Res:. 	 Ileutral 
Cu CorruSion 	 1 

5ulfunatec 	iij, 	 98.5 
JOctur test 	 ilegative 
Kaurj ButanoT 	 24 
Aniline pt 	 112.6 

* A procuct of 24111ips Pecraleum C. 
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S 
1907.01vS1S 	rtrawi'51E°: RaCiatiCri  

:TC ,as Drevi0U5ly conou;'_eo =.-notiays:z 5tv.7.1q.1. of a waSte $o:ution cDnzain-
Inc dioxin. and desigtec ana assi::cc !r1 zne on.v. a .t;on o' a !....i —r-scae 
treatmen! 	 co.n$7,ru;teo Dy Syntey ;..arousine$s, lnc. in 1980. !his 
tecnnoloD atvelooment 61-10 demonstrycion drogram was aescr7pec in an article 
ewlitlec "waCC55 for DeS7rOving 7etra;n1Dr0CIben70-v-di0X1r in a dazgromps 
WasIe n  by J. K. ExAtr, et al DublIshea ;r1 Detoxlca:ion of Halardaus  
Ann Arimr &cience PIJI:F-liSnerS, inc. '982. This crugram snowed reauction 
cif 	 a nexane Kilut:on .;rof sreater _non 10 CDT 	"ess :11M: 
10 ripp 

Ongoing SZutie5 are cOnirruric tnat 	 and 2,4-12,4..;-7 are 
11.2SZrOye-C 	SOlZro; 	 Sci!roi '70 spiked with :100 ppb 

2.31 1,a-= and ir?'aclaLeb uSlnc L 100 wc.7.' 	fir 4 liOurS, snowed 6 

nCintle;eGtiple level. 	Actual scrupDe ,.  solution, from tne o.encn-scale aesorp- 
zioniscruoin.; te5tE oescrien aonve, ;Witching al ODD 2,3.7,8-117.M waA 
irrOliiZtec Alm: 2 450 way .;2i7o w- tt nbrAeleC7.1Ce conzen!rallOn Eft-Pr 
1.6 hours_ 
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with tiEpA 
and carbon 

floloineief 

TIT 	 
n orn e 

?lip 

N2 from 

MOM KW dilififfir171. 

giro saror maw 

Standard 
tube 
'unlace Ice bath 

[(Al 

Ci 	1.  

Scrubber 
No. 1— 
n 	fuser 

100 grams 5ni1 

Glass wool plug 

tape 
and insulation 

Scrubber 
Na. 2—
Midi I fuser 

rd 

[C2 

• 

Pr 541140 regulator 

Roinoleter 

Mornonielor 

DiGitaI 
Ihormomeler 

Figure I 

Schematic of Laboratory Test Apparatus for 
Desorption and Scrubbing Experiments 
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CHMTE: .; DRCC:Y_ rIES:R:":CN 	7E57 PLAN 

Pro.r.ress .e5C"iC17.1Df' 

Overvew 	7-eEtment :ancerr. 

Ths sC.11 cecontaminaticin tezrinc.logy 	OzAPC on SeDara;ing, by 
:o 	oroanid Lontaminan:s. 5ucr. 25 	 2,4.-7 

anc 	 4roff 	hz7.L.ra; S011 mai,rx, arm destroying the, 
toxic .1nem1cEh usino 	pno;o.vsis. -rpe process iS continuftt, 

arc normal7y a'l :he uhit noereticn 1:1 U12 process would he oper-
ated simu:tanecusly. 

Ff.gUr.E. 0 iS 	bicck flow 5.7111Enal.1: 	 comoIel.e prOceSS. S011, 
after preparation end samp'lng, is !toriz'.1uously fed to the indirezt 
fired rotary r.esorDej 	 srffi.f,iert resioence !line at 
the 	proper operving teruerature, ;he treat e.0 SO': is oischarge0 
into containers. The volatilized Jrpanli.n are .7.0nZIntibuSly swept 
Out pf tne desorper 0y a mitrobion ourae. This off-gas 	cooled 
and scrubbed with a hfgh-bons nyOrpcarpDh solvent and the "clean` 
nitrogen stream is rec.:rculatel 	tne e5prbe-r. 70 allow for 
any influx of ?ira  such as zobtaine in the soil fee., nitrogen 
make-up i5 !ftZtOduCeC tO the recirculatftig gas stream. bases on 
MOnlzorins 0' tne oxygen level. Ca5 d.5.0.a.Ced from the recircula- 
tion loop is a result pf air influx 	treated before discharge 
to ensure no emlission of tOkiZ cnericeis. 

Tbf Solvent rrUM ne scrubber ,s zorected fn a_ receiver wniCh 

5erve5 .BS a decanter tc separate .20noense water 'rom the solvent 
amd tO a'lOw s tir .oarti:'es lo 	61:1, 	The so....ent 	-eci-e- 
culated to tht scru.no- zhrouch t Nea: exchanger to remve the 
Neat absuroec 'rOrr ;he off—us, one ?nt:re solvert sy5tem 7s 
maintained a: relativey ;Ow !:emvrtl:;r2 130-4M tO reauce the 
vapor pressure of the so1ven7 and 	aosorbed organic contaminants, 
The water from =he receiver/decanter -is witndrawn as it accumulateSh 
and is treated by filtration "uTlowec by activatea carbon adsorp-
tion. If carbon is used for treatrreht, it could be 01-0CeSSeC 
in 	the desorber unit wItt the soil `e ea to remove adsorbed chern 
icals. 

The solvent 2Ontalning 2,4-D. 	 2,3.7.6-TUD, and other 
St rubbed OrganiCS, is treatec it a UV photolySiS reactor 5y5tem-
The relative quantity Of the "S'io-S,Trelimm  being photolyzed 
dependent an the concentration of 2.:',7,5-TCDO. th& kinetics of 
the actual Slretm, and Zne inter7ty and effiziency of :me ._11/ 
irradiation. The concentration o' 	 in the recirculetnq 
scroPber solver: 6.11'1 be control:4e below a maxinu:n va,ue C.) oe • 



e5t2.011sned haleci on .1.cncentration ono cvantty of 2,207,E-7C:1 
in -he ;as purge stream_ A higher .c.7ncen:rati;.n will reS0t i 

1110 
3 lOwer "slip-SCrqee fi0w, since tnR m155 rate of .s.neto 
celracation !icreasas win coAcentratIon. 

;' 	the ccnclusicn of 3 rU.n, ;he solvent invental'y wir to tIA2ate 
by recrcula-,frq 	s3lvent nrougn '.7%e rno= lysis reactor u.11.-_1.  
Ireatment of :1P 2,3,7.3-TC3f is ccableted. 

2. ?not 

For 	a' or:-scar siLe testin9. the three major steps of process- 
feed .pretiaraticn, 	erma' desprotion, .rid Ulf photolysis - wil" 
be c31722d out indep&ICeMIII; they will not be directly couple12 
dur:119 ni5 oper.ation, 	Thls wi'l facilitate the testing and ensure 
adequate rata :s obtained; nowever, no attempt will be made zu 
455eSS 2ontinuOus exteraed operation- The derails of the or-mess 

be used for the on-51te EestE are destrrbed in tNis section. 
P9vres 1 nrougn 	Clustrate the rotes :rl.ows and instrumenta- 
tiOn, Table ! 4rQv1 	eS[Maied quantities of materials that 
wil; be iivolved. 

a, 	-hermal desorber 	(F;, quire 1 and 2} 

Feed system - A 'topper ?..avfmc sufficient capacity (apprdmi-
mately 100 155) for 2-3 hours of operation will be manual?). 
loaaea. 	The hc.doer is iso)ated by a gaskel:ed lid and a slide 
gate valve. A ca)fbrated Slight glass enables mcnitoilll 
of the leve7 and aSsuranoe of proper flow. Me screw cony 
beneath the nopper rs integral with the rotary deSarber. 
It is constructed of 3.16 stainTeSs Steel And has a 2-inch 
diameter screw dri ven by a variartile-sveed gear reducer unit. 
Flows of 3.3-3.0 ft3(hr are possible (25-250 TbThri. The 
conveyor extends DeyOnd the ana of the rotating deSorer 
Chamber to ensure soil is orooerly forwarcied zdward the dis-
narge. 

DeSOrber - 	uni.: consists of a conclnuous;y rotating 
tube (cnamuer), partiaiy encJosed within a gas-fired (1.prnacei 
shell. The 	fs termed a caiclier .)y jts manufacturer, 
C Raymond Inc,. Once it is typically used for testing the 
proceSSing of ores. limestone, etc. Figure 1 is a drawing 
of the diniz_ 	T.i inner chamber 	6; in, internal diameter 
and 14 f. 7/8 	:Ong, win 6 ft 8 in, of tnis within the 
furn.ac 	ZOne. 	Fl fights are Oaced at interva's within this 
tube to prov'de increased mixInc. 	A Statignary pipe extenuS 
frOM the uiscnarge rito Vie unit, serrfnc as a thermaloefl 
for six 4hermocou0es to monitor the terry erature of both 
sOlidl and gas along the tube lengtn, the  chamer cam be 

-otated at speeds from 1.16 CO 11.6 rpm, Me entina detorter 

unit can be inclined C further adjust rye ficiw rate of solids. 



-he acti.a.' SOliCS inventc-y 	depeno on Ina character, stics 
of tract 	 one incl. inatior, and rotation'. speeC, The 
inyentary 	 inCreased by attaching t ''dam'' tir retainer 
✓ino 21 1he cismarae end. The residente time of solias 
w 2J11 oe a Trin:Zipn of the inventory vitilunEl anc feed rate. 
Preliminary tes-rs will' be dfrfornep to oefint :re residence 
time for v3rlouE oPerBt'Eng CDridl*LiOnS. 

The in senlons o4  !he desorber are not her-et by the furnace 
an.0 !nerefo ,-E DrCvlde =OnsioeraOle wool inc after_ Electrical 
neate't hove Deer placed on the scC,lds Feet eno, the off-oas 
nienug., and 1ransition section to the scruer. M4intaining 
the temperature 't trine section's will moinlze condensation 
of him; boilinc ma1eriaiS prior to the scrubber. The unheated, 
uninsulaxec portion of he 5o1id5 oiscnar9e section is apprOxi- 
Mate'y 2 f:10 Tr.. 	T he furnace 's a sin le-refractory lined 
chamber with "z edua'ly scacen Cuirner cor:rolleo ay an auto-
natl.; :ontrt; system. Temperature measurements, which can 
be 	ulec fiD.to '20r.7.-01 Or simpiy mOnitoring, .1 re taken by 4 
therrZCOu2e& sttazneC Et carious locations a: :lie inner 
Metal wall Deneath the refractory material. Natural gas 
or propant (LPG) can De used to fire tne unit. The burner 
Ctintroi system is a vtanoarc unit manufacturec by C Rtymond w  
aft has aM approoriaLe safety features_ The flue gas is 
Ofscnarge: dlreCI'y to the atmosphere through a remotely 
positions{ exnaust blot. 7.he desorber is rated at 3a,000 
BTU/hr maximur:. heat cut.y. Kaximun heat transferred to the 
Wier rotary chamber it projected to be looiano STLF/hr depend-
ing primarily at the temperature gradient. 

Soli ex; amino the rotary chamber drops throuoh a gat. plenum/ 
transition sec:ion into a metel can. An outer stainless 
steel chamber contains the son receive" can and ordvioes 
a Sea'Cd system to prevent air -.eakade. 	s .!9?it glass in 
:lie plenum sect: on of the desorber unit 211ows vie ciscnarge 

visual1y monitorec., Another 5icht d;ay.5 ;n the zap 
of zhe car: eri6osure allow tNe quanttzy collected in the 
cam tp be monTtored. When a can is to be reps iced, the valve 
ill the eiltharge 'ine i3 closed to isolate the chamber, and 
the ring clamp sea" on the chamber is disconnected to allow 
the chamber bottom to be moveC aside and the filled can with-
draw. ritrogen connections are provided or :he chamber 
to eoabie a Fluscing of oxygen from the chamber and car prior 
f0o re0Oenirig the discharge valve. Adequate inventory capacity 
is prweided above this valve Zo allow the can replacement 
operation to be Performed vilthOut interrupting the feed. 
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].blveat SC7Jcbina System fRef. g.rence Ffdore .3.:' 

The Llasorer off—gaS+ containing litrogen Durgo, wolatili 41, 
moisture, desoroed organ)c contaminentS, and cier-al degraaation 
.Droduu_s cf s5)i irgan1i ma4t.er5 15 4niliSferr51 througn a shdr7, 
transition duct 70 !.le spray Scrubber, whd.re wlvent removes 
these materials by ..:ooling and ..1.oriaonsatjoh andlor absorono71. 

:races of irie Darticul.rns are carried From the aesorber 
'n she  Qff-qa5, =j7ey will liewise be removed. The suoerficial 
gas velocity in the scrubber will De less than a ft/sec. 

Tile scrubber underflow fTows to a receiver tank which overf-,dws 
:a the so/venz .,1011,1 tank, 17..e. stainleSS Steel receiver has 
a normal `rook  volume uf aboroximateiy 5 gallons and serves 
as a separator for conaensed water {arta any partctilateS).  the 
solvent enters through a GiD Dioe to prevent gas flow frOM tne 
scrubber. 

The :emperature of the solvent and off-gas leaving tne scrubber 
Call be contr6led 	'ess than 4U 	trm linimum temperatDre 
wit] be achieved  when the heat load 0.e., soil deed rate and 
mo .isture content, is tne lowest. The reCIrcuiatecl SOlye.MC flow 

maintained at apnroxinately 5 gpm to provide ddequilte C001 : ng 

MIC 	proper functloning of the spray rip .2. 

Solvent from the hold tank is Aeoirculated througn a stainTess 
steel shell-add-tuba heat exchanger which is cooled by a distiTTed 
water/glycol mixture frOm a packaged, air cooled refrigerati. 
unit. This mod* of coal:Ni was redutred due to t.e unavailabflit 
of water at. the test sites. The refrivration unit has a capacity 
of at.out 30-40,000 BTU/hr aepending on ambient air teffrperaCure 
and Outlet cealant temperature. 

The flow to the scrubber is controlled by adjusting the amount 
of cooled soivent divertea to he staTn'ess steel holding tank, 
which has a nomfna] oanaci -4 of about 15 vllons. -be row, 
pressure, ono temperature of the flow to the scrubber is measurea. 
aiong with Zemperatures and ressures aC strategic process ]dc.g.- 
tOnS. 	the 5CrUbDEr giozzle kill de selected to provide a hi9h- 
;ntensity, Full-coverage spray Dattern based on Vie ,'ecluirea 
flow and press:are drop. The fluid level in coth the receiver 
'Ina hold tank can be monitored by a sigt glass. The level 
will oe essentially constant in the ,'ece , Yer, bur AS ILlinderiSed 
Wirer acciumNiates. the level 	vte 7.01d tank 4111 increase. 
Condensed water can be drained DieriOdigAlly altifi glass swore 
containers_ The amount of water is exPected to vary from 1 
to 10 pOundS Der hOUtl therefore onPy a =ew gallons are avaiT-
able from each test, 
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Tne sOlvent will be ilterec u$1nd a fatIric Dag tyof.  filter 
unit to prevent a:cumat- cn 	potential. solids -n the -ec-,rcu- 
-larInc SOverit. 

The entire solvent E.'yste2-  is r.-.7Ded to a .-..ow coumlete crairwgi 
purrip-oLZ :0 crums rL  tle conclusion of a DkSt. The vQ55e15 
are oesigned tc enacie x:as:: access 'or inDection end :leenlng 
as necessa-y. 

SOlveA7 1511.0;07Y5iS 	 IIefemence 	 L)  

The UV D1C-Z.C.1y5'S SyS!e7 :CIRE!EIE 	2 solvent holc. tank, re..;ir- 
tuatiGn 	 reaclor' 	an( soven: copier. 	The so' vent 
nolo tamp. nas E 	 of apout 1 gall9n5. k var.acle speed 
agitator mountec to 7.1.2 	 346 can be uSein tc D' en' chem- 
iCe aoditives or-;or t: r after the reaction. All e:milnett 
Mid p;p1m in tht Driowysis system :s DonttrutZed it 316 stain-
less steel. -ne r'Cic :anE serves tO separate heawy, insciuble 
materials whicn may De 	 in small amounts durrng the reac- 
tior.. 	Ti 	flpw '1-11C the pottom and out of -.i 	toti 's intenoed 
to 	ensure ail tilt so - vent 	recircl.lateo uniformly. 	The ent6ire 
system 1 e.9., piping anc vessei locations) is designed to elim-
inate hoeac spots-  anC ensure ell syllyen.7 iS reCirGU:I2:e0 
can Pe dreineC from the syttem following a batch, 

The ohotolysis reactor cftntiSts Of a SeetiOM of pipe into which 

tha immersion well assembly is inserted. The (IV 	SOUrte. 
Is a sTanoarC mecium-pressure mercvry lamp producing 2D0-300 
watts/inch cf 2D0-400 nm UltraViOlet radietiOn, The exact radia-
tion proflle for the . 4MEI. WP5 established by zha manufacturer, 
COnraq-Havovia. The SuboOrt eoulpMent consists of imperslon 
wells, well head Esser-,Ply and well suuOurt equipment, which 
controls coDl'ent rlQw am allti-buen purge. Tree iumers%on  well 
consists of the lem;: enceseg in e quartz tube wrilcn is sealed 
et one enc. -he 'cme-SIOT. well .1SS@MD1y  consists of two 91AAS 

irldler and outer; telescoped one within the d'.190'", The 
we715 are prOY10e.d with lonfl glass flAngeS whin are secured 
anC SP21aL into a sturless steel header assemoly. This assembly 

includes the eiectrical junction box, a n1.7rEpuen cap, a coolant 
can, and the mounting 'lanqe. Filtered water (or 5utteble coolant 
fluid) is circulated between Ltte . nner end outer wellS to reMOve 
heat energy frpo :he  lamp.  Nitrogen is maintained between the 
inner well and tte lamp to avoid tne potential fir titeOZde Of 
explosive I, solven') vapors into the inner *eel'. 
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The wal: support system hoL 2S ::7e oressure switches ana $01enu% 
vaivES ...midi control re 5 1 raw of coo ant !rid nitrigygn. 
is COITuOnentS aro "explosi.T-1 pr,T0f ir  ?Class :, croups  C 4-  0). 

:ella ;Pwer Suridi 7S -:'esig.nec to orpyice -constant wattad 
.tart-u0 ana exrendea ooeraticn. An e]ectrcal cantro 

cabineT., and cgrisble 	 aoorobriate power switc.,5es, cfrcu7: 7. 
N-eaKers, 	-etc, 

The 	sOhEnt eeCiT'tu4t!0.7. Dump on:Oil: del Sufficiellt flow to en Sure 
highly turbulent condit!am. in the reac7or annulus, thereby 
ninimizinc potential dep007i0r1 of any re.lidue an the immersl:or 
well 

;be solvent cooler fs oesigr, d to cOntrol the ztivent CemperelEure 
in the system %I yfela reasonAble reaction -nes arid MidiMi2e-
fouling ana generation of orioeirble by-products_ 

Solveot flaw, [npOreturs And 3ressures are measured -1.5 enable 
proper system oberation 2r1d dat2ction of variaton or malfunction_ 

An 	alternative thin 	flm DftOtalySiS read !:Or snit constructea 
of borosiljcate glass wOu7d operate witm the same basic  system 
elements_ The flowrate of solvent wduld be nuch lower since 
turbulent 3ricl1Eions are aC required tO minimize potential 
fouling. ]n this welt :he solvent does not tome in contact 
with 'amp Lo011nt3 cnamberl. therefore, nitrogen is mot requir 
The selectton of the type 	reactor unit tO be used will de 
on tine laboratory confrmation tests and the final desIgn eva. 

R. 	Test Plan 

1_ 	Se/ection of Test Conditid7A 

A series of iodenemaenr. ast :ouns will De mace at -non NCaC anc 
with various operatiag :onaitions se?ec=ao zo demonstrate 

7,be affec: of the key variables 	effed.t treatment perfornance. 
initial runs dn.; uti!.-..? operating conditions which are sure 
tO exceed the research objectiye of less than 1 bob total of the 
tetra-, aenta- b  and h' 	isomers of CDC' ana :OF in the tre4ted 
SOil. Later runs 1.111 util::e cwoTtfons of ligner feed rates 
(lower residence times) anolor ti nier' `_em eratures tO [infirm the 
affects on treatment aer.Formance. 	A7 so, :he flfluerice of Darticle 
size and moisture content Nil .  .!.51 demonstraIec. This wil: provide 
impor!ant technical ilformation =or establish7ag the limitations 
of Che process wa r the partjcolar soil being :reared, enable scale-
up assessment of the system ana  provide the bases ;Dr evaluating 

cOS: eff.2fI1vens$. 	 analyze $arpreS on a quick-respOnse 
21.S.1s to MOMIZer pr c355 :e.rformence during ne fied trta:S. 
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S 
The 	 DrOCeSS variaD12.5 	wi71 oe eyaluateo are resi- 
zeh-Le :,re anC :eMper2t1,:re cf tne Sel in the reitary citzcimer 

	

:n LOC17.10L. 	az17iVe .7F MJE. •i-cict5S I0 
witr gross C't!:.4 e29-'e.,,ca in '5011 parrAcIL size anc noistvra 

;.;;I be demonztre;ec. ;we've prow:sea zest 7..0ricii!_ion5 miwie been 
,-,42: -. net DE - Ow. 	The lemple-ztvrt-I'eSiOenCf.  time values vpere seiectqt 
=a5.9e 	iZbOrZtO"y 	dET.E. Ci5cv35eL DrtviDUsly, The ;irSt 
1.. -Jr 	.Lre cupli,7ETE eX0E -MenTt bZseC on lab opzilmiat -,an 'ate 
znc 	estantsh uwsrz17 1"ear0OU,7101itv  in TATe =ield_ 

Si ze 	 kur 	 R@S7cencE 	irri.m 	TernDe':-_ure 	 Sbfl CpeffIll'ibr ----  

ii:Ce. 	 n 	 c. ;:p -a. ..- . 	 7/2" maxl= 

NCIK- 	 2 	 3: 	 E.50'..-- 	 1/2" mexInum 

NCB: 	 2D 	 SW': 	 1/2" maxiDum 

NC BC 	- 	 2D 	 BOO`{ 	 /2" mexinum 

N CBC 	 2D 	 5Gocc 1/.-:.2 fraction ;. -  

J1 	 6 	 30 	 55DOC 	 1/2' maximum 

di 	 ;1 	 20 	 55°C 	 1/2" maximum 

ID 	
.3! 	 8 	 20 	 500°C 	 1/2" maximum 

J: 	 * 	 15 	 WirC 	 1/2" maximum 

JI 	 10 	 20 	 '01)6 C 	 lfa- . :Z" fraction 

'T 
	 : 1 	 EC 	 51D° C 	 incre5ec mo5ture .1..J 

(t.S. 	C'.i WS 3!,) 
3: 	12 	 '5 	 4.50-* 

1;ASee On E .70Mb1ett review amc evalLWOCIT:  if one I@ ! dr:8 frot 
:T :OrpOrat.nn ana - ysis, int1udin5 the analytical eesuits of the 
verif .;_natlori contractor, 	availab)e, target test ccoldit -do.ns 
/I 2| will be optimi2ed T.121 yield the best informarlon. 

Tne f7na1 selectiPn of :we-temperature conditIons for zi' runs 
wfll be oasec on P) tie actual measd.!reC concentrator cf ,3,7,8-
TM in 1m prepares test soil 1,3' :" Cororatiom ana'ysi5, 
the results of pre'iminary "hot tests" usinc uncontaminatec soil 
incir tc transporting the pitht unit LIP hfAEIC, and W the results 

initi a l runs (1, 2 and 5) at eafh 
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2 	!..e5. 7; 	 ana 

Tice on-site testing e;fiarT 	ce diviclea :nto three on 

o: :reparaticn Y.1.0;ure 

TherMdi fis150rotmn OT SOil 

0 	UV plotosis of scrubber so:vent 

it is intengeo at 710E the. :.w0 phOtOlySii tests will be performe 
using s.t!'uoper soivent from two or three desdrotion tests. Al 
4!1@. Serutgler 3.0::4fGr will be t.reat.eb and oisposed of off sit 
cer apr . ca_ble 	 The onoto]ysis tests Will be performe 
separately fl- pm the oesorptoo tests. 	Considering five desorptto 
tests and three ;hoto:ysis tests, iTC anticipates the tescin 
perod at 1CBt =0 dS4 two 10 three weexs, deoenling On weAtMer 
the mecnanitai p.erformance of !no systems.- and the r@SAlitS 0 
SamOle anZlyS1S ;eneratea my :TC's analytical 5arsonner '1 Xnax 
V1:e. 

F011owing eac!'. delOr]CiOn test and each photolysis test, saffole 
will be Sent 	package eXpreSS and dnaiY;ee iin 3 orl'Qrity bdSi$ 
AnhIlCiCdted :atli Cum around time is three ay-5 and five day 
for analysts or 	 solvent samoles end soil sample! 
respectveiy, and three days '51:Jr analysis 	2,4.-0 and 2.4,5.: 
(in so' ent sampieS). 	Therefore, analytical resuitS from 
First .72SE of eatn process step will be available to enable ccii 
7lat..ion of d successful run ana aajusZment of any orocesS condit3bn! 
for later tests. 

At 	the lest schedu:e is imbacted by shim:ling of semble4 of; 
site lo :7C's 	 anaWca: laboratory, wftp. expected turr 
around zmes exceeding Ten days_ 	iTC 	oerfOrff Saver31 01 

tes tsLie  prior to rece:vfng preliminary an.alyticar resiOts, sc 
at fQ ensure :ha! :he rAcnnita, objec7.ives 	'..Ne test prograr 
at II are let be.fi:ire the equi:ement is --0YelD 	 1T.L. expecl; 
the overa:1 test perioa dT Ji to be approximately tfx week$. 

"he test strategy is lurntarl2ed in thiP collowlig overview of the 
otierot7:eg prOCE.OLre.S. 

d, 	:PrOcetsnl 

=Or ea0 soil treatment. test, the rotary pesoriper system, 
inclluding gas reci..cuat'ftin and solvent scrubber, will he 
DrOughE on line to t.h.e appropriate target test conditl:on 
by followinlg writt.en step-by-steo Start -..4. procedures. The 
desoroer unit must be allowed to reach steady-sta.:.e. (comoletea 
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111M%-ut- tyr . e.), anc 	1:1-2S anc soiver-, --eTirCUICtwn SvsLeMS 
must oe performin.z et the Drescriom0 T,.r.pcess contrb.. conditions 
defined 'n the Standarc ODera;lnc D-OcPaure5 51:1.P'S; and 
The t.95; cchoitiohs. 

• 

• 

SD11 w-.1  pe welphec anG 1QadeC 	she fand 11500e". Feedins 
Wi?1 comence at time td2q-C cn the 	!imer. .45 soil fills 

the rotary desorber and heoins to discnarge 11- -10 tie  treated 
SEG; cc1.eCtiOn COn7,ainerS, minor adjustments will ht 
to s-Ez the aesorner temp-eraUre profIle La the taros: value. 
After steady-state condltIon5 have Met, acrievec with soil 
being 	S approxirute!N: 	hOur. tne treated stil col lesion 
zon;a7herE prir! Da re , later anc te$T 51Ari tInire wY.7 oe notet. 
ine tesT. 	be continued approximately four haurS at steady- 
state, Ni to addZiOnal wfl being 	 to the feed hopper 
and ''ec'acement of -..he treated-soil cod ecTiOn nntaiber5 

C5 neCeSSar.X 215111rOxlmrltely trite ?very 1:2-2ii oour5). Durino 
thIS 	 price monitoring data wilt be recorom, A 

treeter,-5oil cd'flec!lon conzainer 	oe placec or line 
and E 	 ouant7'4 collected to brovIde for all samcles 
tc be taken by i C ar the wervricatIon contractor. 	This 
COMTElna- will pe replaced, and the standard process shut 
oown 1-0:Edure5 w7:11 be implemented once vl.sual inspection 
determines that no sun 75 remain-mc ln the feeo hopper or 

rUtEry OeS091TEFr uhlt. 

After Ltie devarber unit has Oven coiled and turned off, the 
solvent arm gas recirculation system will be shut cowl accord-
ing to standard written brucedures. The solvent scrub-
ber solution) whidt is collected during the entfre run will 

be drained from the 5olvenI system and tranferred to a mete7 
drum for ZernbOrary Stbrace. 	PriOr to this Crainin9 operafibt. 

the water condensate collected In `he 5crubber receiver/decan-
ter wiI7 be seclay'ate Into coroulners, This water wil,  be 
samin7ed by the verification con:raEl.or, 	:T1; will zamposite 
tne remalring watt- col:lectec f .rgn all the runs a: .Ta.:1". 

and treat it usind a sma'l Mion-retention filter and act)vaced 
carbor. unit. The ve."..fication contractor wi71 sample the 
treated water. The flittr Element„ and the demister pAd 

from n0 Ecrub2er will be removed and niacin in sea7ed contain-
ers, and new media will be plated in the eouipment. The 
solvent vessels will be inspected and Hushes with $mall, 
known quantities of S=',70 if ntcessary to remove residues, 
l'his flush 	b collected in appropriate unuimers. 

• 



Pho!olysis 	Scr- ner S'outTOn  

The !....!mtolysis process will De operated indepande 
treat scruober solution generated clurng oarncuiar desont 
teEts. 7-ne scrubber soution will 12' Zr3Ntlearrld from 
=arnuorary stora.ge arums ;nto :ne 	 'nwantory 
A 7easured cosaoe of siscorobyl aTcohol Or suosti:ute addit 
wil7 5e transferred :o :he same tank and -.ne contents w 
be blended for several niautes uSP 	zme agi7ation unit. 
SOlvanE racirculation ly5tal will be started initially with: 
the UV reactor on line. AT1 operating ..7ondons. wiT1 
sat according to 'we WI5 's and the test conditi.eni... 

After all systairs arp ''zied out, a sample wil be taken 
the initia] solution to establish the starting concentrat' 
of 2,2,7.EITCDD and other ,arameters oF 'nterest. The 2'n 
will be turned on to tne LI'Y light unit and tjme zero mark{ 
7,Ne process will DP operated and data Petorded ntermitteni 
✓ntil the prescribed 	 sampling :17e. Several Su): 
will ;-1.e taken daring :;':e later phase of 	red:tion cycl: 
frOrmaiTy orally the sample of the ffhal treated LpnotialyzE 
Aftly.Ent and one other sample will be analynd by ITC to dem 
strata :reatment Wfciency and enable nmoarisbn it 1abc 
atUry :netfc aCa- 

At the completion of the onotoTysis, 	recircuration sySt 
will be shut off, Jnd any iMSOluOle material collect f' 
the Dottom of the salient inventory tank will be ca 
dried into samoPe containers for :7C and the yerifi 
contractor. The entire system will be dratneditransferr 
to a metaT drum for temporary storage on Ote. 	the compl 
tion of testing on site, this materral will be disposed 
per apulicable regulations. rollawlny *20S operation, : 
tank will be inspected and flutned/tleanao AS necessary Dri 
to the Text run. The T.l eanfn9 SoLAT611 will be col7ec.: 
and sr_bred, 	The 	YedctOr unT'_ wl'l he ooened and the lfg. 

wall 7:nsoected and manuW/ cleaned :f apbropriate 
if sigificant fouling nas ocr_wreo). 
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• 
Es:imateC Ouan;izies of "'Incl.:2' Drocess Feto end 	 ST.reams for 
Thermal aeSqDrlipniffir Pnctolvsis On-Site ;e to 

S:repr DesorETIon 	 Ouant'.7y toe-  

Soil Feed 	 150 - 	7t 

!iLro9en Make-uc 	 1 - 5 cfr 

SDIven' 	 iS 9a'1ons 

Tre,iec sal] 	 I5Q - 3Q0 lb 

esorber Off-Gas Purge 	 I - 5 ;fm 
(aftA -  ZreatnItnZ) 

SCrubber Solution Aqueous Pta5.1 	 - 4 gallons 

Photolyze6 Solvent 	 5 9a11ons 

` Aswmes total test tine = 6 hours ineludtng ant how' start-up and one 
hoer ShUt-00wn. 
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CHAPTZR 2: 7.AZARC. .!.SE.7.S"...:Tr ANC SAPirTY ASURArCE 

hazard Assessment 1r, S4il-7-LowidLn:. 4-ea and 7opo:az1on 

The orimary facto- !lo consider Ir. cetern!;nino 	ovtentla. Impact 
of the ogeraulan cf tne =-larval ge5grpTIOn/IN phO'COlySiS grOCes5 On 
the surrounoln: a-e2 ano Dopo --57.on ls the smal' ouen.l. fty of =WAWA- 
nec materiA 	 wil 8 inwolved. A5 aesaribed Oreviously unaer 

Te.Cani; 	ker. 	ar.. 7he naximur. t.otal 	anti t. cf 50i1 to De 
haildled art° pros Sec  over 	twg- to thrge-wek 	 estimated 
to be about 2C00 	ConslaeYlho a concentratfun in thM soil Of 
.00 n' 2,.7,8-TCD: ang 1 e0Q DWI 2,4-D 311.C. 2.4,5-- , the total quantity 
of tnese C72M1.2el'S “IyolvEIC 	0.IE grams o' 	 anc 2 Itos 

cif 2,4-G and 2.4.5-. -he vapor pressure of I:nese chemicals is ex-
zreme:y ipw, anc :nE Drimar?r means of migration frOd the immolate 
s"ce 7s ai-norne ,:.artices, Therefore, 01 OpprODrlate DrOlti5igins 

• be taker! .75 .1void fuc1zile6 cost emtssions aurng sal" lomeino. 
P-ovisions t 	lninlZe release of contaminate 	11 Guriiit loading 
of the feet hop er inchree: 

• Keeping the 50i: in closec :ontainers unti' att...ial removal of 
a feed bath 

• Workind with s.a11 quAhZiri25 

o Transferrina zhe soil minimum eistance in open .zontalners 

▪ Placing .he soi" Careflily ln the hoouer 

COn5trU;tin: 6 wino oeeak or Curtain 	OW 	:he temoorary 
weather orotecm7on .eoc1osure Over the "t'r or et Erei 

a 	hoz Derfcirminp :ransfers ln COnai.t1On5 of '- 1oh 	 is 
deemec tnat uncdn.trd::ea reiel,..5v of fucitive dust tawarc tne 
negireSt powiletgn (offiLe trailer) i5 gndYgioab;t. 

Good hOusekeeoing Dractices will be enfor.r.ed to clear. up ;close soil 
from external equiomenz 5urfeoe5 and hard flOOr surfacres where Mlnibr 
spillage might OCCUr. 

Once 'oaded, t ik snil And al.A.D.tiat 	cnemIca:s are (ontajned 

a closed system except gar the small-volume vent gas stream, which 
is treSted ZhrOvgh ciOth FIDPA fL particulate entrapment) and acttwated 
carbon (ordanic yaoor eaten...Apr.0. Thee 0a5 5yS.72r1 is kept unoer neWild* 

Ore$51rr.? 	;Lice of minor leakage. Tne temoerature of the solve!: 
system is ker.: 1ow to mr2himize the yolatity of any pOt2ntai jeakage 
or release, 

• 

• 
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7.3 cor.tain any ac,.t.tental reieasa of Eolvent% 	cant it  ryq didX7; 
tne qncire pre557,rizeo poru:.on of one 3oivent. pl1/2 ing is wrawt 
a covering to PrGiO AconIrollep spraying of so!vent .n the 
cf 	leak Or f4ilurCI, 	f..1; :..orrfoins of tAe process in whin SO 
is mandlsd are within :fie oerileter of a metal spJ11-control 
rich can ,:c..-n[a;.1 7,pre :nan :ne eo'ume of t:%dE. !ntire sfstams. - 

encir2 prose ” area 	also ,:overeo oy a tert to ;..rpte.ct avinst r3" 
vIPTIT qa5 	 c*gjecTred concentration of TUTII and 

cons:17....en7s reDresent an ex:reff!e!:,  147.4:: potential emission 
if :le control oevices mere lot erDolgyed. Considering a worst CE 
of 1.2 cfn vent-gas flow fGr a normal] test Eiration of six hours. t 
estimated laxlmum emisSion even without -IFA and carCori is 1 microgr 
'rarer condensate)_ _arid sent solvent 92mentea from gich. igst  wi 
be r'.)1115sTerred ritO cltfseo contataeLs 1n' =retired r  shipped  of-r n' 
75--aporoOrn - permsTted aiposa! Facili7ies at th-e 
L.2: 7site 

Treated condensate (10-2a gal) from a 11._cops _pri.1:_oe_r_enumeL tik_t 
ceditaninalTi 757a. 	TJ' 	sol vent 17emaining ar NCBC after all ces 

_ 
ar7t c:517plete -,0-11-1—  be prooer'y lackaoed, labeled, and. with necessa.  
approvals, will be shiooeo off site for incineration. 	Rollins 
menrai ServicuS at Jeer oark, 7exa5. l5 permttea and has receiv 
suer wince solwent. it j:, the solYent .4111 either e held for c 
EPA-EERY mobile incinerator it 50111 be ohotoly4ed 
ensure man-fete -Ablelimitz df dioxin ana rulaved from tne site. 

the DOtent::,1! f.ar fire or exoln.sion 	• c.guid 	 reSU 
r'elaase of chenicals or taXiC ...;ornb.u$rign proaurt$ 1$ pre 

by: 

o Use of a nigh beiling solvR.nt 

a 	Control and .7topl:torin9 of solvent temoeeatures 

0 	:Ontaincient Of ail solvent in v: used systems or contal;ners 

0 	SeaaraTiOn f 'Joe sOlvenE frrAl -21e 71ce-Cenoeratwe desGrzE 
;nit 

• Use or containment trays 'to concrol fLt. ntia I 5.Cvenc swlls 

o Use of nicrogee as an inert gas and monitoring of tie. 
COneentraton in :tie oesorper ourge-gas system 

yoTomes of solvent Jsao 

• Emergency pressure relief to a contafned area 

▪ Local fire axtin.guishers, 

All equipment will .75e aroperly aecontaminateo y washing with wate 
dr steam to a.vocl transoorting contamination gff sfte, • 



• 

• 

ftal factor in evaluat1r4 7he notentla: r—sk to the vomiation 
is '.11E relaTAA iota;'Ci b' tij tes-, erez. At NEU, this distance 
1$ wrmally at leas; 1 -5 feq-c, oepenoino 	 6.1.r,c. The 
Closest odoula'_ion sour=e S consioer.nc the coovra-r,t,or Dersonnel workInp 
w4 thout orotect've 'iar 'n or near the cff-.ce trailer soul east of 
the tut site. At 	 nonta i-evailino wilds eliminate any popu-la- 
ZiOn at risk. 

lianrcl Assessment 1. o ',ht. :mmenlate &re2 anp Ik'orKer5 

Either tAan 	ooviou$ WurCeS Cf nazard already icentit above 
tsucn a; fire end e.aletsE of CCOtam;nated SolvenI), Several asoects 
of the -.119rm.1.1 cesorntidE/UV DnoIoys15. 	testing must be aodresseci 
in oesign and CDera7,1ng d-OvisiDn$ ano 5afegwardS LC Drevent hazards 
to the 1MMeciLte vIciri;y end workers. 	ITC's Health and Safety ;Plan, 

QeSCribeC in the next Sez17Dn, deals with all Niue ratters: 

O Hand11:319 rot :orte.ne.,5 and working near h.3wr temperature sur4acel 

o UltravioleT, raol.a;lon 

O 	14orKer protfl:Vive alotring to al/Did expo5ure 	Enemicals 

Heat 5.tre5s Oooth or-sl:te tests will be cone in summer 	hot 
climates) 

▪ ROtalr_ing machtnery, 

All 	employees working 141: th the pilot uoit will De traineo prior 
to arrI'ving on site. $tanoand Operating Procedure ',Saris) will be 
',critter. cOverin9 all name' activities, inducing start-ue and shut= 

oeinin.; proper proudures for dealing with abnormal STWa-
Iions, such as ecwomerz malfunction, leeKs, Dower failure, etti. Tnese 
$07-5 	be reviewed ana approved bv the ITC's Dro:ec-._ lAaKager. PrDieCt 
Leader, QuE'Lty Assurana CL.fficer., arz Health anti 5afety 0:'1=9cer and 

3de.o, 	The 	proce5s loll be opera fed in Knoxvi7le's 
...nvironmental Researrn Laboratory, using unz.l.ontarlinted soils to thaKe 
down all mochamiLal and in5trument system and to develop experience 
in the operating and data recordIng procedures. 

The proce55 will undergo a treprough safety reloew prior to completion 
of 	doftstrucT)on, based- on detailed pip Inc and instrumenc crawings 
and oreliminary SOPs. A safety insoectlom Of the comaletec 5y5tem 
will loe cOnduEtee prior to start-up. 

The proces3 iS designed with many instruments and vOves to enable 
close monitarino and control of all proce55 fuoctlon5. An operator 
will be on duty at all time clurinc operatior. In the .71eic. 1,:oci•ffca-
tion5 to the physical system ar SOP5 in 77re field must be cone only 
by the Project ':eaoer 	coordntion wth zhe "i-oject Manager one 

Health and Safety Uffi.cer., and 	%Me cooqizanze of 	:oano, 
ric. and the USAF. • 
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This lealth and ;afety Dian c;TESCrl:t*$ wOrn4te Drcioedmre$ wni 
mUSt ne f011Owed in order 	protect tie empl-oyees who Ore wQr*4. 
with 2,3,7,3 c2tracr,loridiLen:caioxin and 	qazardouS materia 
which may ne present ar_ tre 	Corstruction 3att4On Cent 
and Jonns.ton sJand. 	The requjrements Hsted nay chan5 as wo - 
rogresses -eve 	chan.On.5 con&tiors, but no chaays. will . 

1014e without prior approval by the :TC Regional Manager, Leal 
and Safety Division. 	The program olitlined is or bath ITC employes 
and 17C5 subcontractor 7.:ersonnei. 

Discuss -I.:an 

2,3,7,8 rATrachioridibenzocioxin can ne found as a contaminar 
if chemicals ugh a$ 1 4,5-trichloropnenoxyaceEic acid (a hero - 
cidek 2,45-trichlordonen41 	u E 	1 tme productkin of pesticide 
or herolclaes;, or hexachlQroohene ; a 5*in cleaner)._ :t 
also ne a breaKdown produo -., -es...ilting from the exposure of chlorir 
aced hydrc.carbnns, such aS PC 5, t 	intense heat_ 	Li'xe otht 
organon:orine compounds, such .a5 CDT and Kas, dioxin 1. persiszer 
in the vivironment and acc:;mu:it?s in living tissues_ 

1, 	:rOraM SZruc.lure  

The Project Occvpatanal Safety and Hearth Officer wir, oe res 
ible fir the ;00rdimatlan of this plan. He, or one or more c 
his representatves, wiT1 e on site for the duration of the jolt-
L!aison iti officers or representatives of U.SAF or VI% on matter 
reTating Zo safety and `react :1 will be hanalea by the Health an 
safely representative. 

The Project Leader is responsible r'Or Fiela imoilementatidn1 ' 
the tea1.1r1 ana sal'ety Plan. 	This inciuues communicating the spec; 
fig requirements to art oersonnei conduicting auaics, and cansuItin 
witl the health and safety reoresenrative regarding aoprapriat-
cnanges n safety and healn reoutrements. 

All on-sue personnel are reSponSiOle nor understanding ana com0'e-
ing witn. the requirements of tnia pi4A, and must sign a statepen -
nac they ?Lave aaa, underscood, ana wil) abide cy the plan fAttacD 
ment 1). 	Failure to comply wita this Oar' 	reVylit lP1 discioifn- 
ary action, which could lead to cermination. 
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Aorker 	Prr...cer-1D-1 

ill emoioyee5 on 	job shL- 1 have fonoletee a oreert.aymenc 
nedicE 7  exa.17.17.at-.0n Enc./or a beriociuupGa7e Dny5loal Examination 
withIn two mnn7r5 13 	sSI9nment. 	The follow-up .examinat7on must 
DU reD.EateC v1Zn1t one mot'''. of booject zom97el.ign. "he mmical 
.2.xarinaT.Ior mus7 'e rtvleiPreC by z physl:ian Speclai1i211112 it occupt-
!lona-  m8c.1c5ne and 2 report must be suoni:teo to :TC 
gal 3 	aoproves vpe emloyee for work with hataroous materlals. 
Zxampies 01 2 nmeef...:41 examinatiop. repor7h and a "uhysiEz activity 
rPS6riTtion' rEinDrz are attacnec, P.:tachmenls 2 anE 	reSner- 
tively 

The zreemploymen:, examinat!ons mu51. inEluoe at least the .rforma-
ihEluoe: pn !ne :7 D,..p.emplgymant mEci.zal ..xamina;ien form, 

Attachmert L. 	ThE Deriodiclupoate 	Prly5iE0,: 	exaMiritit:On must 
lhelude at 19?.st 7.hP - nformatlon included On ne 
PlySiCE: Examinat7on farm, .1.ttacnmen: 

In tne eyen! Di Eny 'injury or aCCId.231: a "SUDerviSOr E.17.oyee 
injury Report- 	(Attao:nmen-, 6) nail' be ;:ombleteo Cry a supervisor 
05 5Don es braCtical after the even':, This shell be reviewed 
15y zne Aenior manaoer and :he health and safety :ocr-d1nator an 
slte. 	]f an eirployee ?sas be em absenr. clue to a work-relngd injury 
or ;11ne5s, a "Return Lp WorK AutharTrarAnn F011ax•rma MPOICA1 
.A.bsen.A" farm (.AttacMment 7] m 	 m ,lust be tdlet-ed prior to returning 
tO the .:'b assignment, 7.nis farm &Mal; have a meoic.al release 
fram a physician attachet. If appropriate. 0 1phy5ical activity 
restrIctionh report shell OR 1nCluinitd. 

5. PTQceoures  

A. 	ParsLIble ExPosuwe L -drir.s 

Rev -,ew of 2,3,7,8 TCDJ risi4 assessments rierformec 
iy regulatory agencies and related to PCS -rensformer 
Fires cr, Binghamton, fn and One Market Plaaa, 1:Ai indi-
cates that a limit of 18 pied rams Der cubic Peter 
(Wm] is apprinriate. Therefore, until fvrther re-
starcn is Cane. t1 limit will be 18 fpm 'Or 2.3,7,8 
TCDC, 

Z. 	Other-  Materials 

ine permssible exDO5Ure 	 for ir69er fiaterIbl$ 
are: 

0 	SpltrG1 17C. - 14 partS per 	 ')arts of r- 

O 	FOlynhylene glycols - None estao-I ti snec 

Sodium Hydroxide - 2 mg/r3  air 

113-2a 



PeroAioe 	 estab1isr3o, 	use 
-15/.71-1  air 

Potassium Carbonate - :;crip estail‘lished - 	u 
ridicatas a PE! of 2 ia71s  air :ay ce appropriate_ 

1. mng- neer'ng ..:Gotruis and oceraIlonal .Tracedures tha 
be used !-,o maintain 'evels of nazarccus MILEerlaiS with-
t.te iimi'tS set. Forth above. This may he accamplishc 
by ne use of dust-suppression tachn.iques with 2,3,7. 
Cl and closed s'istems and yent'flation Lontrals, Thai 
zdatrals will oe coupled with protective equipmef 
of t:le aoprcor'iate 7evel for eNcosures ricountered. 

B. 	Enpioyee Training and :nformat.ion 

All employees who work Qn Site saa;1 nave completed a forma 
training !rOgram W4-ITC1 shall .01clude, is a minimum. tf 

1. 	aas',:c Safety 77alnin9 - This course stresses ftilnoamenta 
such as the cause and a.revenr..ion of slip, trip, an 
fard hazards, safe arum had:111in an' opening, saf 
1iftn9 technT:ouel. neat stress 0121esses and thei 
preventon, etc. 

2, qazaras and PrOteCtion - This course Aeals with Fh 

idenzificaclon. recodnitl:on. and safe Aork pros 
v inOlving tOxrc materials_ Understandiqg the A

limitations of applicable protective cloning. resoira 
:ors, and decontaminaEion procedures is an importan 
Tart of this course_ Respirator fit testing -;.s give 
to each attendee. 

3_ 	Eirst .4.6o and Cardiopumonary .ResusuliLation - At ?ens 
tine 17C emoloyee At the ste wil7 Rave flomoieted Lest 
srandaro Red CrOS$ F!rsr .410 and CPR courses. 

4. 2,3,7,8 TODD Mazara Awareness - -hi5 cpurte discusse: 

the specific nature of t.'re operatidns whit', could resinl 
in exoosure 7'..o 2,3,7ra 7Ca0. a descrieion of the medita.  
5mr7ei11ance prOgrBm. the SpeJ:Tfic  iratective clothinc 
and reSpirathr$ '_.n De wOrM nn r_he ,cc. tlie advarsE 
nealch effec,:s assaciuLad wih xposure tO 2,3.7.E. 
IMO', the routes of exposure (skin oenetratiam, inhala-
tion, 1:ngeston), and tike safe wOrk oroceEures associaree 
with the efflpielyee'S ,;0E1 assilnment. 

5. Other Nazard AWarEMOSS - Enformation will be gTver 
concerning ocher taterials to which !,he dMplOyee may 
na exposed_ 	Informatiodi will iherwle r-outes of exuosure. 

toxic effects. aoprooriate protective eauipment. medical 
surveillance, and the specific nature of the Jab 
could result in exposure_ 

Y3-30 
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-Me tollOwlht 71-alr:r.; sessions a-.c '0.tor.mationa .7.ater-
- 41E. -6111 oe T.rovidec Ot S':2: 

Tailgate S8fety MeetInE - f. tzilghIP SiViety 
wil 	cOhOuCteC nt 112 1.1epnr.7nG of each Snift 
gr wrpenever 	 arr - ve az :he job site 
once 'lie :Ot cdmmtn:es. 	 ree4-..ins cis:.usses 
tne noalzh and s.afety :Ons-..mer8I1OnS tor trial 
oay's ac;ivitles, and 00,1ineS DrOUCtive equipment 
ne.t2.Sary. 	Attacnmen.7. E shows a copy of 	Tai loatE 
Safety 11e2t)Ths form. 

b. "tare-;z' Safely Leta Shee7S (MSDS - :::orojeted 
Mn for tht toxic materials present at the 'site 
snai be Dol'Ad at the job site. An examo'le O 
an M.5.C'5 for 	 IMO is rttacned [Attachment 9). 

ReguJa-..ec Aff:es 

DPlinerad 4,11$ - -he site snag l be divic:ied into znret 
we'l-delineazed zones, 25 '0110w5: 

a. Cc ntarinated Zone - ifti 	zOrie inClud2S tht aclua' 
areas of zonta::airoition. This zone has the ripest 
innaiatibn exposure potential analc.r presents 
8 nign probability of skin contact with CutantouS= 
Or percutaAeous-effeEting. chemicals. 

b. Contamination Reduction Zone - Tills zone includes 
the areas - mmediate'y surroundirvg Ine Contamination 
Rine. This ZOne nos :ne next highes: - nna:atl;on 
hazard, but goes not have E high PrObab7 1 tY Of 
skin cintact wi;r1 ftut2me0u5- 0." percl.:taneou5-effe-:1-
ing chemicals. 

c. Clean Zone - This zone revers all areas outside 
the contaninat)on-reduction zone. Adwerse exposure 
to chemicals is unlikely, 

2 Access - ACCESS to 2,.3...7 .g TCH-CORUminatign work 
areas (cantaminatec and contaminetipn reduction zomes) 
shell be regulateo and TimIted to authorized Pewsons. 
A daily roster shall be kern cf al )  persons entering 
such areas. 

1. Postrig - Warnimg signs sae;1 be AffixeC in rtaeily 
osiDe 'OCations in or rld2-ar 2.3,7,a TCDD Dicolin) 
work areas. -he 7117'grmet7cn COnt4nec thereon swill 
be 1—r7n9e0 as in 1-.18. fgflowing examp:e: 

• 
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.ee .":".eCantam7nat:on 

• decontamplation uill 	sha0 be posItoned at the entrance 
:3 	contamination-redUCtiGn zone with a step-off 
rea .juSt inside tne cDntamtnatfon-reducton zone, Ar 
Dersons el.terinc the contamination :Ones shall pas.: 
- :rougn the oe.m-itAmlnaElon url 1 	Co chance frOm *street 
clothing to protect)ve Clothing. All perSdni leavind 
!:he contamintttoft zones shall ?Ass throwsh the alit 
to 	 the 4rO.rettive ClOth1ns And Sh*wer before 
donnl: n9 	5zrev.,. Cpthing. An t. X.arnle Of 	decOnt4m- 
lnarl: on ;nit 's sPawn as ;Attachment :0. 

emoloyees snail ne required to mowe- in ;he di contam-
ilatIon unit at the end of the war snift. 

	

3. 	7:7E. decontAminatfoh unit shal-  •tave c'ean. change rooms 
e-duipped with seriara!,e storage facilitfes which prevent. 
cross-contamination for protective ;Tonimg encl equipment 
and street Llothng 
	

4110 

	

4, 	.11 area shall oe cesignated as t!le break area, 	biployees 
▪ wash neir faces and hands before eating, drinking 
Cr smoking. 

	

5. 	An eyewash and shower shall Oe prowidec in ..he irmtediate 
wOrk Area fw• employees who may cc.me '.ntO COntact with 
..-An[aminated materiels 

6. if tnere s a rlp or leer ;..1 au er,7olGyee'5 orotectfve 
clothing aria if there was contact ..dth mtentialiy contam-
inatetl maceria], the employee shai -  return tO t..he Uecan-
nalInatIOn unit i.-meafately 7  wash the affected slin 
area, and report ne inc7:dent to 	on-Si to heath 
Gld safety officer_ the off-izer will then deternioe 
and autr_orize i  If IpprOpriate. the emp:clee CG con mew 
,T.rotecr.ye  c!ocning 44d return t. the 40ry area, 

7. rne deuntamfration prcce&re is ou7Ained ':1-1 Appendix A. 

• 
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ReSplratory PrCteztion 

The resci -atorl. pro-..ectlor. :a ne user 	ou'..1ineo as follows 

.7nr 	 SeI- uD •'f work an-iviZleS, such as asstmolino 
the Zhar-Ma cesproer, a na1f-face vi'.' pori -Fying reapi-- 
etOr, 	OriltnIE waoOrihiarjy 	par7iCulZte DEK) 
CArZ-IdgeS, sha:i e worr_ ResDiretor$ with higher 
Dr-Gte;;lve factors, such aS a i...11-48ce, air-Dur)fyine 

oltiwerec! air purifwing res.Dirators (PAPE, 
nr zir sunpil2C reSnlratnr.s, may alSe. b-9 worn. 

7. ,̂ ;1 Ontra:1011S involving 50i-  hand!ihy, including.  the 
crilla..;tior of soil, c.rdsnind of soil, placing the soil 
in ;n' }IQ-Age drum., transferring the 5o11 to the thermtl 
0U5Pr,Per, aftc vs* operation, of the thermal desorber/UV 
photoysit operation, will re.c . re the use  of air-supplied 
rescr7a-.ors. 

.) 
For oDerat'-ort o- the thermal oesorpt'on of UV photolysi$ 
systems, dui?-fact air-purifyinc respiratOrS Dr PAPR 
win 	a reou-2re.5. 	This 8SSuM25 no 5011-handling activity' 
in tr:e area. 

4, 	Fat tie AMPS, process, treatment o-r  .he 5oil will require 
eitner air-supplied re5pirawrs or ciltered-air puriteyint 
resplrators with oranic vapor/HEPA cartrleoes. 

5. 	industriml hygienist will be on v:te auririg 
start-up activitis_ ]f mOnitcrine re.SultS lindicate 
potenja; exposures which are n19her, or lowers ttan 
expeLzeo, or if 

 
the inOustrl'al hypievst: D0serYes opera-

tions wnich indltale that T.e5oratory protection needs 
to ha chanclec, then protectior will be upgralled, or 
Ociwnradied, AS OporonraCe. 

6_ 	Cartrlooes fir a7r-purifying re5pirators w111 bE -eplaceh 
at F.he end of eacn shift. The PAPR will oe checked 

:he flow meter before ea,.:1 day's USE to determine 
if ii 1.-_ers need to be changed. 

7, Oflly employees who 1581r hAr prf-issue qualitative fit 
tests, and annual fit tests IhereaftAr, 	he allowed 
LC work in atmospltres where reSpirAturs are reCulred. 

B. 	if an employee has demvnstrated gifficLity in breathing 
hurino the rittino LOS:: Or 	uStb, .1w. or she she:1 
have a physical examination :0 deternine whether '-' 
@ffiVi.Dyee can wear a rewrator wii,e perfcrming t)s. 
reoulred 

• 



';111 e.-nglgyee =5a11 ce 2ssignec 	 requiring - 
;Se ar r”e:ratars :F, lased On C. 70St rent exam-
+_lon, a jlysican 3etermines not !he employe All 
D8 fftable 10 uriV:IOn rormaily wearing a rep 
Or Lib[ :he lei th or safgty gf he emplgyet! gr 
eialoyees will Oa 1=aired 	US2 pi a resprator. 

:0- 	The employee s.nall 	e Dermitzeo ro c.lange liar rri cg. 
wheneYer in :ncrease in areal:hr.0 r..esislance 	cetectaC 

F. 	?rotective Clc.:h4 n1 

The 2rnTecY.Ye c'othri9 %. be warn durfmg initial Set—
Sri r be: 

a. 	Polye!:.hylene coapiqi tyvek coyeralls with hoods 
h. 	Nitrile gloves 
c. Polpernyi v;lgride (PVC) boots 
d. 'lard hat 

:he !.rotecElve !lot:7ing ra to worn ddr4.n.g dirt-loaair 

act!vitle.s, such as loan:rig she dirt :,to drums. wi: 
116: 

1 	Meal um = heavy weight PVC coverall; ..4T th hood 
5. 	2VC cuter glover with surgical Amergioves 
c.  
d. Hard nat 

3. 	7-ne protective clothing 	50 warn during opera Tc 
of ng thermal desgrherin photolysis process and th 
AMPA process will 

a. Polyethylene coated tIvek coverars with hoods 

b. Whits tyvek or cotton coveralls as an undergarment 
✓. VitIn glowed dith 5iJr*.L.31 Aride!'g'oves F00-  1.r1 

th.ermal desorberfn .Dmotolysis process 
d. Nitri'e gloves  with surglcai undergloves for tri 

AMA process. Leather outer grovel MY be war 
to protect the nitrile gloves where appropriate 

These lvather gloves can be 3SPd, Out must be lel 

on site• and disposed of at the ena of the job 

Leather glover must be worn aurfnsi itanaling o: 

ErearPd soil containers. or wren ;n oroximit: 

of 4e deSOrDer Furnace. 
°VC Boac5 

f 	Hard bra'r 

• 
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4. 'roe z-cte;!.-.ye .71cthln2 slec-02, s win be 7.21DeC IG thA 
cloves, 7.ke eos 1L.oec to tne Dopt5, anC the woe to 
die einnalnr 	appropr72te1. A.11 openinDs 
he zea -leG. 

The Dr0-011(I7ve2 fAvera'!5 5har. he removes .!ri the ris.icle 
01;7. 

[a. 	Plan$1.crri pc 

indus7r:z nygiene monizpr)n E  will oe concuctea a: thf beg-in-
n -Ins of !AP job am berioc-. 7_2 — y thereafter r_o determine 
the eMployee. 5 eXDUSUre5 ;D 2,3,7.e ?WD and 'Chef materials. 
The res6lts c.5 the mDnItpring K- il .7:1Ctate 1%P selection 
of .ne pers.onal oro-Lec; - ve eoul. pmen:. 

The intHgstHa; nygieme C. loyth SamDleS, will be ,-,oflected 
using 4 od2r5wa pjrnO samb'ing air at A. ralt of 3,0 liters 
Der rihut. 

	

	The cioxlh w111 pe crillecIea on 8 mixes  ;ellulose 
ester filZef :C.8 4 pore 57ze) in a nree-piece cassette, 

the open-face mole. A minimum sampling lime 
o! 	ninu:es r..260 liters) will oe ner..assary. ApproorT.ace 
analytical metnous can deteLl a id2...eel of 0.6 nanoorans Der 
samr,e: tWreftre, _he lower del.ecnon Timit will be OA 
nano grams Der cur it mot.er *or 1260 liters of air eollectecl, 
Note taat tills level i5 above the DEL establisheo. but, since 
full-face, air-ourTlying respirators are mtnimal protection 
required when workinc with 2,3.7,8 TCDD, this leYe i5 below 
the .EXttiure ;evel wren applying tne resplratory yrotection 
factor, Any MaSure COncentretiOn above 0.5 mg/n' reouires 
the uSt cf air-Suptilied reShtratOr$. 

Since TCJ) has 	10w YaOor pressure, very litIle oa1e0uS 
phase TODD is expectec to be Present. Therefore, sorcient 
tube samples wil Oe taken only our, ng :me arly phases of 
ne job. 	:f no TO 	 ttis s-aMpling lethod will 
be oiscontrnue.;, To obtain these sarnies, 	 sorbent 
:Japes will be uses aS a basic- up to the filters oescriDec 
previously. Thereiore, 	samP volume of air will be sampled 
and the same oetectton ljmiLs will be uses. r,i n, :he analyt-
ical procedures will be the same. 

The dioxin samples taKea will be prepared for analySiS by 
extraction of the filters (Dr torbent tubes) with subsecueht 
cleanup by liquid chromacoortiony. Ana'ysis will be 'vigil-repo-
lution gas chromatoaraphy/low- resol at :On ma 55 SPUctrdm@try 
op razing in a selected icui mode. Turnaround time for analyses 
will be IA creaser than dB haurs. 

The 	5amoling. am Analytical 'ethods w:11 be followed 
weer eva;uazIng,  other chemic0 hazards foautline,t 	Section 8) 
at the tf:e. The amount of samDlini ac.tiwitv 	wa -ry accorc- 
ing co the location of wOrk crews. The Reupne. Manager 
for Health and Safety k,11 nor-dine:A :he semplinp for tnese 
Chemicals. 
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cuaUt:! assurar.ce.-oual 	f=n1:rol will =e ES fl''Jw5; 

The personal sampling JUDOS irii be ..7.3jbratec zefore 
and 	after ea c.4. 	 szandaro buoble meter. 	All 

Aill be au:ustac 	s:ancarc :emeerat'Jr2 and 
press!...re, 	.7ecessary. 

0 	A Chaln-Or-C.-57.0dy or`' wil' be Kett for eau sanoie, 
fcr-i w1:1 	signet Dy 770. .nrstin taking 7.71. saro.e, 
pers-y(s] :ransferrng the. sample to the :aboratory, 

ant by the laoorator., receiving the sampie. 

c 	T.,rere w01 te pne blank rilter and Qne clank splice with 
0,5-2.5 nandvam5. of cliOxin inCludtt with eacn sat of 

SaM0i2S sent 70 the 'aboratory. -he piank5 ano 
pies will be 'apeled in such a way as .:o be indiSOn- 

guishable from 	field sample. 	The blankS end Sp kOS 
will e ut-2:11.-ea :o determine ;precision and accuracy 
of !_he 'aboratory. 

H. Uneral PraCZiCn. 

1- 	At - east one .:boy of this procedure shall be ava!!able 
at each 2,3,7.9 TCX job work site. 

Z. Contaminated yratective eoufament, such as reSoiratOrI, 
hoses, boots, etc., shall not be mmoved from 	regu- 

lated area unt .r it has been cleaned, or properly iaC5(.0..ged 
eno labeled- 

3. Le 1.b1, ind ..olderStandable OretatalOnAry lapels shall 
be affixed prominently to tontaucers of contaminated 
SCr3p. waste, debrs, ai ctothin. 

4. Removal of dl:oxin-contaminated soil from grotec:iwe 
clothing ot elui:Pment b5. Glowing, snaking, or .ny other 
means which T.,: sberses contaminated material 	the 
air is broAi]itao. 

5- No food or beverages shall tie  „1.1-2.sent or con5umed 

the reguiaZed area 

6, 	lo tobacco products 5haiT be Present or 4sed, ano co5me!- 
cs mall not be applied in the relulate area. 

7. 7CDO-comaminated materials shall !pe storeo 
Ti 741t1/ closed containers .r1 we:i vennlared areas, 

8. Containers 5.h.130 be moved VnlY 	the Propel' eduipment 

and shall t.e secured tO Dreverrt drdppind or .0S1 3f 

control during transport, 

• 

• 

• 
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• 5. Emergen.0 eouipmer. 7.. ].all oe '!ocatea outsicie storaoe 
loCatIOnS wAiCh will -emain 

minima — y c.-on;aminateG with 7 ,2,7.2 TM. 

=.11 ar.PaS 	 :Ter ne7erninec. o5 kincunLaminoteO 
tne rebLlEled area .111 De clearly marked as 

sucr._ %c DersDnnelp eou%pment, etc. snall De in tnese 
areas 	Iney -awe Deen decontaminate. 

My bE neUSSev'!1  tD r;ik cnemica)s which are reac:ive 
2T. the JOT 	 :f laboratory ttueles inCLLaIdl 7..2118I 
uiemitas mIxec are reac:ive, l'he following DrDzedures 
shall be fDllowed: 

The 	miAinf will take Dl ace in a reaction vessel 

with prauer ventirlc, relief valves, temperature 
and 7.-ess.;:re con:1-05 4  anE coGlin9 coils, if neces-
sary. 

The chemical wil be :omnnec. ;t small quantities 
with Cape con:inuous mixint. 

The cherrica-  mixture will be used as soon as possible 
after mixinc. , If there is a 'lime delay' between 
mixing ano use, a stabilizer will be added, if 
necessary. • 	12. 	The Litra....-;.Dlet process shall be controlled as f071.17.ws: 

Shiplciina of the lam is necessary to prevent burns 

to the skin and eyes. The shield! must be f'Ereprof, 
opaque, anc nut delienerate under the UY. 

b. 	There sna71 be nib cirecl 'Ira visible co the opera- 
tors. 

the DXDOSLI-  Zo rpflectee '19h.T. Shall ne avoided. 
This may be accomp;)&ned by toati2n reflect9,: ve 
surfaces with black QV-adsorbing paint, 

d. Protective lenses Gn the respirators shall be utfl-
iten if shielding is not complete. 

e. Since the UV light operate5 at a very marl tempera-

ture, exposes hot surfaces snail nave guarcs 

f- 	.igns shall De affixed in the UV a'r6ee warninsi gf 
raiatliOn and vitenti.al rat 5.1drfac.95. 
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07-121-.WD:1  oi -Dte.,7rN 	 :Ln ;:077.oers, 

de5orper. ,rw Screw 'eecer, 30Prooria7a 
M:UST. 20 	 Starlarq :.00(-Out/tQd 	:coceoures 
must De C.I1-u' eC fLr en1 .maintenaRre or .1soel:.,.1cn. 

AeaC 

The lee.- 1:r9ss of n10!Oye..115 	sl".P. :e 	 Dy 

the 'eiet 2u:b aTobe Te.m.oe-at...re :naex 	 Eecnnicuo.. 
nethad will r.E.ouire. the vse of a "eat stress mOn1.-..Crirr: C9,11CP. 
Sull as Ehe .riiOcet 	3: e55 Monitor t g.enC2r 

.The W07 Sha: De cDMIDareci !0 !:he Thresnolo Lfmr! 7alues 

outl:ned in he ACG1H 	Aanual, in-o a work-rest 
regimen .]scaollshec, as lecestary, iccorting :o 	AGT 
cebraineC. 	 nat .:.°C lust be subtractec From 	TI.Js 
for he e- 5trESS - Stad 4o c.,7mne11 s3t.e fcir 	we2ring co 7  :mpern- 

eable protecti'we c:orhIng. 

Csle or lore c.f rtig  ;'oliciono contro) .reasur'es oan 29 ule0 

Mel') COhirOi -eat szrsss: 

1 	Prmels..on of adequate liciLias to reolace :ost bocy luios. 
Ernboyees 	 rater and sa:: 	from cmeatri.g. 

EmPioyees. 1..4r- be enccura.geo to erink more :man :.he 
amovnC required to satlisfy thirst. Thirst satjsec:in 
is not an accurate inthcator of adequate salt an 1%7.10 
reoiacamenr_ 

2. Replacement r:luds can e a 'Lit. nit water sdlution, 

commercial mixes such as Gatorade or 1:juik KICK. it 

a cOmbnatijon of thela with fresh w1t2r. EnDlOyEEIS 

shou]o ta encouraged to salt neir !'010115. r.Ore heavi .y. 

EstabUsiment of a work rtaimen 	wflT orovkie iceuuate 
rest DerlOdS For coolni 	—.11s male .'euvr, zoo7tior.- 
al $i.i t5 if weirers, 

4, Cooling crevices sucn s yOrfex =Act-es e.;r. coo:img vests 

can b worn beneath orozective oarments, 

5_ 	A11 breaks are to oe !aKen In a cool rest Irea. 77 
;s best). 

I. gmOroyees sna:1 remove .noertejoe jrotc:iye ;arTents 
Wiring rest peroas. 

7. 	Employees shall it 	assignee other tasks aurng rest 
oeFnioc15, 

• 

• 
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8. Al-  embloyees sn21.  De infprmec Cf :ne imporcaoce ef 
abeinuate rest i 	 dnG Vpper =igt In the preyepm 
:ion of neal stress. 

S. 	5115Ce Ihe UV P-o;es car oenerate ra,Tiant ner., emp-Joyee5 
snoulb avpic L11-.5 area as much es prac-t7ca 6 . 

Emeraerizy  

In 7.he .event 	an em.r.pencle, the !bliowinC CirOCEOureS wil' DE 
f0;10w9: 

A- 	;.- 1 emDlevdms en slze 	.pECQMS 	 IN& Vierp.211Cy 
prlicepures c= tri facility. This oroceoures will De fcllowep 
9:11 cast c!: an inCident. 

E. 	FaeC.'zies wI'l be locatecl in :1°' 'IRON. :.red W enab- e employees 
to - mmeciaty ,.. w8Sh any affettec 	Lrec Or tne eyes 

nm9 lnt0 tCrtE.77 141tri conzam14-...r,tc. mate—als. 

:f an tr.3uryillines5 75 vie result of 	;hemice: exposure, 
zteas shat' be mab£ 	idwify the cipiliCa, anc thf5 'nform4- 
'uon will pe 	zo the atteftdint omys9;J;iari. DE.Z4 pn the 
c.hemicas llvo;yec will be dislribyea Vn the nearest medlcal 
fni1itie5 at bor. ite. At NCBI I  a communit:!.. hospital 
15 10Cattd inMeOiately outslce the z,ase. an( at QI. a diSpenm 
nary w7tr. '0(0 dOCLOrS i avtclab'e. 

Al leas; twO 'E ire extinpui5hers shall be ipcateC in :he tnermal 
dezorDer/UV Dhytolys)1 area. 	These extihuulSrliEr5 5h i1 have 
a minlwl ratinb of 108:C_ 
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1T CGREPQ2ATICili 

4??F.:.ip!:X A 

-.L.ECZNTAHINA.71CN APIA ?S.C. 22 

PtuarInqi 	 1:=1Ex 
Auclocr5 

)ecc...n Afed 2.1.1.gf] 

C. 	?Tronnei. "AcurmanLnaLLov. 3equeftee Scep 	Step) 

D, 	?otencill mar !doci 'icacien 

• 
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7ER5ONE:, DECO7AMlni,T1DN  We0:7 
11,7Z7F;  

cri.tomL-RAt.E wroLcrs nnould to 

pEcor. az*zstanE) 

Ix=slab: =NE 

St.acion = 	ETtiar.e= LgoLDneftt D:aT 	LL:1:LE or DEL-DE DaC 

?crkmere7 

Station 	 L.asn 	 puviDidtums) 

Sci;ion 2 	7.ota: %Lr•.se surmersibe pumtid7ums 

Scaclon - 	la, 	:kemc.%...aL :lace, ....TL54., arlc, ccr. 1  

Station 5 	 C.loYe R.CMOVAI 	=1-1E.D 

St2Eifth 6 	SuL;,:$Dcrt Rmnpval 	di.pippN42 cif 7..evek tri=o Imes4ec? 

Station 7 	T7ver. BoOtiu Donning 

Stition 	Ticsp;7702- Remr,va2 	wicket' 

SE1Mion 	Inne7 	Rcroova (in bucket Eor diLF105a:! 

StaILOn :C 	UidPr!lci hint ReMOVE0 |¥f necessary) ant Banie RerovLi 
for ..:!ApOsai 

Stav_Lom !E 

Scat.L.D17 

• 
.3- 

 4' 



S 
- • 	

\G2= IwL.I; QN  

	  X 	  

C 
710 N 

3 N F. 

51 	I.< S 

...• 

;.! o N 

D L C 7 G 1.J 

N E 
F.'7 NCc —t 

?Z—T- 

1 • ▪ L F.. E 

4 / 	 _ 
i 	

- APE R 5LMOV.1.... 

II 	
a_ 	........—k:I7-1 7 e_.  :2 .: GLOU'i RF,:'40VAL, 

1 	6 7 	  51....1 :'7 ( EODT Rc.',1CYAL. II' 
-i- 

C 	 I 	V 
	 7I'VE:1( ..i0OTIE ':INNING 

/ 	 FifSPI-7.a7DR 	z......7 .0 1./.;i_ C C' 	I 	3 / 	I 	. ...j kJ .= =,. 	..• •-.1.1= ..7,:r 9 1CVA . 
CI 0 	 ._. +....' 	 --.... 	 LA ....ii4.- c hp i't. •.

1 	 _ : 

	

. 	f 	 :.7.-;.-2..---'  
▪ -'''' 	- 0.-  — -1. 	0 ; '-.1.00..0 ' , 1g1 C./ 

	

TAFILE I 	— 	I 	....., ,  
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RERIfir_ETER 	x  

1 a .4 .R F, , R 

▪ POLY 

/ 	F 
el LCV 

DRY !NG 
cE 	EE 	11.1  I L.D INFG 	I 	1 

a 	 e  
L3ARRIc3. —  

. 	;4 	  

1:COPTZ...7,11NA"."--Or4 

T R A. 

C.= 	w 	Z j 7.4 E.  

SCALE 

• LI ai 

= - 

N CF R,GuL. T) AREA 

0 0 N0 7 F. • 

Nie THESE STEPS EXCLUDED. 
FOR ]BEAK PLIAPOSE • 

I 	11111 P1-10PE MARI .114 ..ITS gg. oapi 1111 

ErivirOliCienc* 
m.411.1Ltr- if malliarr 
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1.7 f'.61APOCEATICIN 

• 	:E=71..NA7:8Y 5=DT.N.:= :S7E7 SY F:=ZP' 

Segregazec 	 U7Ot 

al: ecu:3nen 'J3ec CM N'_tE m.mly ,nee-_La& 

Or 	:me, 
	 L.r;  ;aaL.e of =BSE ;P decOn 

Line 7ers:nnei_ 

LcuLc=ent: 	 1.r._D.as 	:1'.:a.n-m7s 

- 7.7:;%.  ;71.27; :;.;r11"75 	CO 5 T.LI? 

Ebly gneecing 

5cazicn 2: 	Tc.t;; 	Frozec:Ive CLot-n.ine ;La5r: 

:=7u0 	 111.1 	 SCLuCLOn 

aftC soft.  DrI.SL.c s=rup mrusnys. 

• 

Egy;pment: i4asn 

- Dtcon 	 cecergenli,aLer eKa.m?E! =.7iSOdiu 

phos7mAte: 

3, Hud5.0P Sora!Jers 
..S'aroe7 hOSe ani orrimu're rezluCLrri' nozzles 
over spray comILamLnazkm..,) 

5, 	Long -riane..ed Loft br..;sttc SZ7•.; LruS41,25 

6. Sutmers;=.1e pump 

7. Recovcr.... runs 

3-_,J5Lon 	7ota1 CruEur 77otccnvr .7,10:hLrig Rinne 

 

=ASK. 	 Toca. 7i7.hC 	 large amouns u! waLee. 
necest.zrv. 

Ropcot ah 

SzuipqmenL' Ls 

tarer.er. hcse ane yfeS5ufe 7C041=ini: 

n07.21-ES) 

1. Kuoson 5pr.22.1ers 
w, 3ubmersLair 1.1m1:1 

5. 	lieroYer:... drum (J7C) 

Etarklan L: 	Tape Remov' 
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:Tc prOjeCt Dersonnal 3n0 !heir repgrVing reiat :C.nsnips are shown in 
figure 1. 	ETC .1.111 rave r25.7..Dn5ibi7ity fOr all overationa; ran End prC.CeSS 

samp' results i'01-  therm: du5dirZiOn/UV photolyss and AMPA, 
assurance ?-.!sconsiOilites for ether program activities 51= as yer'ffcation 
samp::ng are analysis inc. 1.7e '4ubgr IachnniOgy d2mOr5.1rmIlOM are not fl-

1 uden 

The 4ey individual rtilpunSible 	tuality assurance w11 be 	Kalcevic_ 
He will be responsible for: 

A 	Am:inning the pro.fecl. Cr 0FaA 

irecilIng the overail QA 2rcgram and ensuring.7!:.e cuality Of 
data and reports oenarated iy the Drograms 

0 	auditing 4)1 program activites 

a 	flitiating, reviewing, and h111cwoup on co2-rectzve ac ores. 

Ir. :‹alcevic reports o'.irectly to the nl.rdctor of :7 7- chnology .7.!evelop-
ment (:17), Mr. R. 5.m. On ET Corporation contrac.ls witt gewernment . and 
commercial clients, Mr. Kalcevic has serves as [he OA offit6r. As part 
of EPA contracts with :ERL/C1 and EERWEdisan, he has nden responsible 
for wveral comprehensve .Q.1. program. 

The project maRager, R - '4. Helsel, :s rz2snonsible n3r: 

o ?re.pari:ng, cotain]ng auprowa:, and distrizutng !re CA orcqect 
?Ian and 3Inier -era:ec Di4n5 niCrl as .!!,:e 7e5c Plan ana f 4.Tial 
Sampling and Analisis Plan. 

o Managina overall Zachnica: and operational acrivizies for ail 
phases of t a .oroject. 

Enterfacing 	E3&6 raano, the Air .'arse ana Dther cpntractorl 
as necessary pry C!..:1/QC lac:ers. 

a 	Calling to tne actentidn pf !Ale qoaiity ass;;rence offfcer anp 
others, as appropriate, any 1-.0bIems arising wring the proj.aCZ 
that affect this Q  Project PTan and documentfng 3nb C3MmUnicatAng 
any modifications_ 
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COOrdlnat'nc 147.1-. the ver -.fica;ion Nntractor regardin9 5aTrip"--g 

' Directin? and 'assisting :n samale collection, presery2tons., 
documentation and Ahlrrpinp 

O RepOrt'bO to the project mand3er any problems In conductin:: the 
field activities related to the QA Project Plan and impls,meiRtins 
any mocificatIons specified by the project manaoer and 	officer 

	

O 	Assuring that process condftions (temperatures, rates, etc.) pre- 
scribed for each test are set and mairaaineO. 

The !nalytiaa' QC coorcinator. K. Wass, will Pe resoonsiDle far: 

O Tralning and iloaliv7:no as neCCS54ry the spec7fi: .11.0ratibry 
nersonnei 'n 1"-IE DrT-Scrbed amalyt -,Cal DI-OCFaure. S pelor ta 

DI-On Sampies 

	

0 	',:cordlnating 	distri3uvion an0 prloritizati.on of sain:E anal- 
ysis 

	

0 	Minnitaring and verifyihc that the svecffieo analytical and V 
procedures are beIng forioweG 

	

. c 	Reviewing the analytical rata and 1t daTA as It is clevelope 
avid MOtifying the Dro)ect manacier 11' data duality warrants repeat 
analysis 

literinci QC samoies into the sample stream, 
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The :—.: 12:L.7C1::: plan 'cir 0pera7lOnS a!' 	s.amohno 75 oivlbeg into two sections. 
The fpow,np section refers tip thermai pesordtI0n1".); onutplysis. The 
3articula- 	aspeczs of tne Art'  ;EST pragram are icent,..fied. in Volume 
4, Chapter 

Guality Assurance  Ocject'wes - Ooe0a-.ons arse Samonc 

.1's Dart of tne overa'l ati7ect-. ves .o :42 fiele 	 Dro-gram• The  Therin: 
gesorbt7onl„A' pnotblysis DiD; prOCES5 ur7; wi -.1 De evaluated tror the ..sap- 
arf 	0:; 

t'SS 	TAE -EFSE.yrn!-  0.t.j2::710E 	DDS .:13.7.8-TCOD 
4n0 a7E flIatec CC anc "....DF's) as aefineD in VOurne 6.. 

Prodz..cn,z 310 s--pnif- ..7.Ent 75cnarge tc. In@ SUrr-OLining5 during 
-..ne test. 

c7dy,Ins cr.,:e...ned In T.ht 5o' went to a tonzenZraZiOn 
leEs than, 1 DEI- 

To adequate'y oeter-lhe 	these objectives are met, samples must be takeh 
of toe treatec soilI  the ven: aas, ana the photolyzed solvent. 	ER adoition. 
cer.taIn 	process oarameters whicel =St slcnifican;ly influence treatment 
performance will be measured- Thne incluOe the so7;1 'e.ed rate anc desorp-
tion temperature, the went gas now rate, and the Guantlty of pricitolyzINI 
SO.)venl.. 	7.11E ObjectIvEt for acc.Lroncy, preci57on.  and completeness of nese 
measureuents are given in 'Table 1. 

ReOre5entativene55  

Thf ttmDerature Of the Soil w1thir. :he desorber will De measures by Therm0- 
we:15 pip5itigneo 50 es to be tn conact with -.Re SID1 	aA it moves forward 
a ]ins the tottar.% and slew 	.1ne rotating tube. 	7h1s positioning will 

pe visually inspeE;ec 'Arnim the 21.T%t class curina preliminary system 
trials prior tO planr*C test runs. 

5.0111Dline by the verifitatlon contrattor of the 'lent gas wil: 2 cone 
passing the COmplete strean throogc the gas sampling system. This i 5 pDS-
stble due to the antleibatte lbw flaw. 

Sampling of the treated sail and photalyzed solvent will be done accord-
ins] to the fine; Sarrplinn ane An&y.515 Plan pevevpee by :TC to ensure 
reoresentativeness. 

• 
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iable 	1; 
QUality ASSuranCe- ObSectivieS 

PardmeLer _ 

for PrtelVull. ALLUraCy 

kelhod tI 	HF.JILJA'u0 

and aimpletene$s 

riPSAS!92 

tur lhermai 	Ues.ortIOHILIN m mLiil 	dperddrL,n5 

1;"‹.d!.. 44;1'.0)1: 	 ki- 

Soil 	Feeil RaLe Scale 	ieluutvc.hici 
we-10 cell) 

5 5 9U 

licidrt'e 	timur 5 5 40 

Ueswption 	rLuipL'rdturt lhermocoup)e b 5 5u 

Vent. gas 	flOw caLt. Liry ija5 	melo. c J 'S '.10 

Solvent twantity SLaie 	(eleLLF.uniL/ 
vluioh 	Ev11) 

5 5 'DP 

a Expressed In terms 0 the rOatift sidulord 414:.Yation- 

. 
LoTIVSSed is the purcuntage dlifrence frum Lhe true (ttwoLldrd) ulue. 

c 
()pressed as the amount 0 yalid Jai') obwined cuppared to the tuLal dmOunt expeCted. 

• • 	• 



• 
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1.0rin&raDlity  

CeSDrD;iGn 	 be made 9n t.!-.e 	Zipm runs et Nall 70 
cemn51r2al comparapil . ly of bleei-.Ell 5ystem z...erformarxE. ]n 

sambles w . 1" De 1a ken GI the treater soil ant tnE. .0hQtayzed 
50...ent from awe test at E5;!". F1T.E :0 OeMOn5rrait'l. the ;ompargollity of 

sOne &ourt. 

and Oate 	 P,ocecure5 

.ri-oceovres are Qesc-ie; below.  Ot' 	key Darametcrs lirr whi77. quality 

assurance objec .Ilves ,re este:' -:sneo. :n aodition, oth-er process streams 
will DE samdeo and Doerr:Inc oats recorded to define the concit:ion Df 
the procevs <Wring tnE oescnEtec 7. -eatment, A proct$5. Gata lbo tb be 
dEfirpec ir tna Stan' art cinaret. n; 5rpnecures ti  P.5 	be. used 'Or record- 
inci the process deremete-s. 

,eec RE :E 

The sal' feec rate i:oreescprqs to E 5neciffc residence time for :real-
ment Derlodl for ;he soil vr.thlr. the rotary oesprber. The screw feeder 
will be ca'ibrated u5Ing Doth :;Cr. and it soil to establish the TElatiOn5hip 
between rotati.mlal speed anc -lass flow rate. This will serve as a guide 
fort adjusting and mom star-  i nr the soi -1 fees rate. 	The actna7 feed rate 
wiil be measured ,y weighing tine soil as it is ad6ed to the feed hopper 
ano recdrdino tht ;Are at ne start en4 conclusiOn of the test. The screw 
Guroleppr spee.d will not De adjustec during a test. 

The 50- -,empereture within ;he anOrber WO1 be measureo continuously 
uSIng an e1e1:1;r0niC Strip :her. recurger 	readable Woe f 0-10004C, 

Soil and pas termerature 
	

D@ MeaSur6A at thf2e known ".osat -:oris 
the 10197h of the nelorber. 

Tne 	:ine will be measured sir c a dipital quartz clock moue et. 041 :re proCIP$A 
Control panel. All data will DE rECOrdad WiIh the aporooriate time- 

The quantity of 5glYent will be measilreo using a cigita; electronic sude. 
The vent gas now 'or be measured using a calibrated cry QZ5 rater_ 

Samcles .w.Y11 be taken 'Or vw¢ purribt.81_ 	 samnles wit' be taken 
and analyzed by the analytica werification contractor. Freres samles 
will be either splits of nese samples GI.-  they w1 l be taken Dy the ITC 
operiuirs according to the pre5crfned 5amDling and Analysts Plan_ 

• 
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of tLe tall after ?any .7efore) .traa-2r.ent 	be nerformaa 
composit4.ng several .1.:(1.;OTS rill.nOveC .!-0117 :ha 5711 container from offfer- 
ant random locations. :dth -..ert'iLaily and norizantally_ 	The oetailea Samp- 
ling and Analysis Plan will LOCiT'y v^e exact sa;Nblilg oroto.col. 

Samc1inci .7.17  the 	as wri 'pe done by The vOrIM4:0r. COntrac[Or Wnq 
a -iethoc to De specified :g the l'..amblina and :+nal:+5.5. Man implemented 

:hat contractor. 

SamWng of :he soiyent after ;and prior -.o) 1%noto1ysis will e done oy 
draining sufficient liquid :hrougn the cesignated samo!inis; connection after 
ftrst f{ushing the ainnect-!on with at least three volumes cif fluid_ The 
soiwent within tne pnotolyss system will be .thor.lugnly blended ty recircula-
tion and agitation pr''or o acbuir'ng the sarple. AdOttfonal sampling 
protocol will be glven in the Sampling and Analysis ')lan_ 

Sampling of the treated soil, solvent and wen: gas will be done at the 
time specified by the ETC Prcject Leader and agreed co 	the EG&G Idaho., 
:nc. 	manaaer. 

Sample Custody  

After verification samples are taken from zne 7ner1al esprocion/In Photo-
lysis pilot unit, the verificaton contractor is responvible Far sample 
coctimentation, preservation, chain of custowje, LA tranSfer of cuEttidy 
to the Verification analytical lahnratury, For 2race&s Aonitoring sacples, 
ITC's quality assurance coordinator will be responsible For these activ-
ities., interfacing with [TC l z Knwville analytical' laboratory and the prOjEtt 
analytical QA/QC coordinator. 

Calibration Procedures and Freouency  

The scal.4e uSed to weigh suil feed (and treated 50-11) ana Dnotolyzed (and 
unphotolyleo) solvent will be Talitirated on ste prior Io the fnitial test 
using standard weights acccro4.ng to the manufacturers snetifications. The 
calibraton w111 be zhec%eo after se,voral tests and again prior to the 

first test 3t 	'rite timer Ail be checked oribr Co the ini'_1,31 test 

against standardize., 	over a period of at Teas:: 2' hOurt. 

Th.e dry gaS meter used to 7eaSere vent gas flow will be calibrated prior 
to the initial test asins a Standardized wet test meter over the expected 
range of interest. 

The temperature monitoring system Fur .he de$Orner .,nit ?and other recorded 
process temperatures dill he calibrated by input:inq a mollivolt signal 
to the :hermOcoup;e convertor and recorder which corresponds to a riven 
temperature sligna? accoroinq 	ANSI Standard Thermecaup)e Tables. Tice 
Quitout signal is then aeju5teo to 4 proper .temperature reading, 	Calibra- 
tion of the temperature recorder will be cheCked after transport to JI. 
Thermocouples will De cafbrated initially against an 18S traceable teTmo-
couple over the teMerature range of interest. 



• 

• 

Anaivtic?1 PwC.Celaure5 

NO On-Stream DrOCeES ana:ysls 4'711 OT Der'OrmeD. :PA 57-altar enaiyticai 
procedures at'c 2SSOCia4LP! 	6-,11 D42. ,..SPd for Cuahti:2;ive Onerrrtnatinn 

5.1.1.54i.-FE0) in PrOc955 5amOiel 
oi 

Data 	 Val-;oa7.1 cn, anc Perinr7ln.7 

Pewicfmanoe evai.Jazion Cr Yle OrUtSES 'F oetrmine.0 by tnk torten:ration 
of clo.nn remainn..7 	!ne tre2.7er, 	ann secund..!! by 'ne 2dncenzration 

of 2,3,7.3-TCUD and cuar:!..:. e=  '3rio:clyzet sol7rc2n: and yen: cas, 7reawent 
or -emova' efflc1encle5 	 of calculated ty :TC from 7nis dEZE except 
2$ 	an irmedi ate Eid 	ev2.!1,2.7.7ng and vnde-51ancing r.he process coeration 
on s!t_e_ 

As incicatiN in v.plume 	7.ne yer1flf_2710n COraraCtGr i5 resoonsiCle fog- 
✓alioat9:on Oi pro7A.25 aki-form2n;1. ang a 5.eciarate QA/QC plan 11.:1 	:rewired. 
to aefine qat 	 ape 	 verirication COntrw;cr cira will 
OPe anal:vieo and ....!see Ey EGEL Izahc. inc. It deterrwie overall zonnology 
performance. 

Valk trop o.F  soil Drocessind rates tans respective resi-dende ttme.5) will 
b prOvi.del y COMdarlSon Gf ft-50 54".: 1 m355 verws treated EV11 mass, aE0w-
ing for expened vieloht ;o5s oue to moisture ane, Other vOlat'le mater-
ials 21 determine in labcfatory studies with the sane !Qi:. The feed 
rates calcuated f-orr. the screw feeder ,:alibration cDrves mil' serve as 
another comparison. 

DESOrber terrIDErEtUres will be 	 ty connarlson an!' evaluaticr of 
the six zhermocoucit -eiainn$ -.nsi.de  the oesorber and the tilliwra therinD-

COW; reaCinn in the furna2t section. 

Vent cas flow measured t.v :he ory oas metc.-  w1 11b8 zomoarec :c :n5tan- 
t8riedc5 flQw reacin$ of the cEiDre;eC gas roImeter uo5l.ra7. 	iS 

used 'c ol-  o-ocess oontrol. Tr:4.s flow wl!; Viso be vhliLlate 	 :ne 
official verification CGnV'aCt.Dr ps samlinc nerioo wnen a secorc 
gas flow meter wi71 be an-line. 

Validation of  ph.otolyZed solYerft volume will be done by co-oarlsot with 
the %71itial solvent ch?roe lo the final volume_ Losses - n [he ven7 g2S 

are En:OW-ea to D2 neuliglble and e'lpwenn wlil b6 madP 	 cUant- 

itles reupDved fr'im the system durina the run. 

• 
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• CHAP-ZR 1: 'AORK 

Frjr 7.7e -.er73! t-morct:cn,.1.17 t.nato.ivs dna the .:,4v6rce,z Z1ectr - : :4 eac7or 
3:iat 	 sc,11 exc4vatec from selecUO Si'E2 	spcp7V.  :A;eCZed 

USAF .]:rLh Ed63 	:nc.j w::1 	Drocessen prior 	neing tre3=a4. 	The 
Iner-11 :a.SOrber 'Eed screw conweyor :onnot pass SO! LAOS Jrg.er .tall 1/2 
in. cue :h mechanical clearances. 	he 	requires !"'nely 3.1-17Junc soil to 
2rooerli ocerate. 	:' 50111.1-ence of preparing [lia so''.1 is illuscrated 	;Fgure 
1. 

Jr :rCE, abOut 	1b5 	T.011 will Ce orehareo for Ihermel .:e5Orptipn 
and 	th.s for the An, '4. enaOle -he desidnaz.eo number sr1 curation 
of tests to be made. The spi 4111 oe transferred mama - 1y petween 
eaen trap (4.g., 51100/0, us er. Aneelbarrow, drut). 

An exi5ting roofed. 2oncrv_a pad located on :he contaminated area '++i 11 
▪ temdorarfly macil:fieci to serve as a suitable drc-cessing area. Temporary 
walls will be 1..brica.-..ea from 'amber and oias:ic 5.heeting :0 Drevant 
wind and rain froo entering vle sides of the str-Jccure. The wans will 
have sufficient, aoprooriazely spaced ohenIngs to provide flOW-through 
ventilation. A door will enable passage of Materials ama Demanne]. 
The interior =Oncrate riopr (.-;:4 ft x 41 ft) will be aid Out tO acCOmm0-
date tie jaw crusr-er and culver— Zer, variOuS empty cr fur ...w.ntaner5 
Of 5011, and an isb:ated oryfng area. :4ccess to the building w:11 be 
restricted to those egvlOyeel I aim I wed In the sail oracesslng. 	The 
hundfng wifl not be used For storage of and chemicas Or 5011.(26tS. "'Set 
for the process FAStIng. ETeczrica.1 power will ta supWed to :he build-
trig by a temnorary 11O-wolf cable iron a 'over mole adjacent CO the 
S cOrner of the site. 

.5011 from the desicnated test pile adjacent :o the bui'ling wil .  h* 
t.r30Sferrtd 	the hulloing and Drocessed thriougn IN@ .2aw !rusher. 
This 3-HP 'Air. can act ot u 	to 2- 3/ 4  in, x a in. soil '.limos ind 4.J11 
3roduee material hawing a mexlmum o.artic]e 57ze 6f 1,1 tits, tc 1,J2 'n. 

qeourding on macnine setting. 

The jaw crusher is mounted on a platform wnich allOwS drvms to oe placed 
underneath the dischar:e. 	"son' wil7 he urea to cireot the -IaterTal 
into UM drum, and a Nskir!I wi:1 be put in place around Vie drvm EO 
further control fugitive duly_ Each drum w . 11 be Dartlall? fiTleo with 
400-600 :bs oF sal. or a tOta. of 	„Tinio l5s. or 8 drums, 

7wo drun P.6,2C0 ib5) of the crv5neU 501 will be uransferrm 	the 
.arying area (aprwoxlmately 13 x 13 ft), wh-ere It Will be zareful:! swread 
Out 10 a depU: of abiGUt one incn, 	This meteria: wi'l be alldwrA to 
air dry for severa) &hit., with periodic genEle raking :o achieve i :ow 
motsture -Level (e.g., 	 ;This gran woud got be requtred. 1- tike 
crashed soil was detarminea to. be Sufficiently dry.) -he dried 5.01 
will is carefdilly 3laced in containers and taken to the pulverizer wnere 
it mil) be reputed to les$ than 35 mesh_ rrie pulverIZ*r operation 

• 
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wi". toe sim,- iar Lc tnat aescr;pec apoye = 15i-  tine crusner. 	The pulverizer. 
soil will 	e Collectt.e in smell containers wnlcn will tpa Czretully 'yams- 
4erre anu emotiec into =he 	feed hoow. Each container will De 
wvonec zefore zransfer grid a nmulat-.ve weibnt rEtorped. The notier 
wir 	then De Sea le:. one exterior surf aces decontaminatec;i am the entire 
copper lifted AMC transported MC the 	 uSinc a portable crane. 
Samples of the soil repreSen;iht the feet to trLe AEP will De taken durin5 
or after the htlibper 	 a;corOino tg the taMpliftg arid analysis 
plat cf the verifi ..-AtIon .2ontractor. 

The 5- orums 	2r'uShe: 	7C be used for the tnerma -d aesorber will 
be transfervec incT. 	E smal. cement mixer a'r blender to .a..!:.hieve a trnzforr 
feec mixture fcir ea.7.7 test run, The blehae6 soil will be o74Cer back 
in .die druZS. sealK end Iraps.porteo :ID the :hermal oesorber. 

After 2.!1 soil veparat .'.on nay men combletec. tne floor of the buildiftg 
.1nd the eouioment 	bE. cleaned to remove dust. At the conclusion 
bf tiie 011-$7 .-Q 4;;ivi:y, the equipment w11 -1 DC MONTC iut of the buildini 
anc V5OTTUg-niv d.COnr_ilminatee_ The plastic sheeting and lumber will 
04 eisasseWec, rroDerlf .s- 4n7..ainer.;meo, and laneled, and shipped Off 
site for di. spotal In aCgrdance with 4l regulatory requirtMentS. 

At LI:. only spi 	 for the thermal desorption/0V photOlySil DilOI 
unit is reduired. or abuot 3.01N. lbs. This oreparttiOA will be per-fon-,en 
in an enclosec area by the :jaw CruSher and handled as aescribet above. 
Followiny soil preparation, tile equipment will be decontaminated and 

the enclosure removed as skated abIQYE. 

• 



ueuTza 2: 4AZAA.D 	 SAFE7Y 4SMANCE 

	 • 
20r! ;:reudratfon has ;he imtentf3; f:Dr genar.ning fogiti .7e cus.t. 	To miAimin 
lust Tanera-Aon afml. 	Or4yQnt a;rnOrmil !ranscort frun n4 work area. a number 
of 5rovisons have c...een nave, :rust 	wnic.1 1131'4 been identried acoye, but 
are Eummarizim 35: 

• Enc:csure of 7.!le ?racessl:ng activives 

• ::3re;u: _!3n 77'r u: SG11 1.1 CDrI1aini2rs 

▪ acon-dary encnsure/isti'azidri of the ,faw =rusher and pulverizer 

• Cleaning of materials 	tO r.r2Inoving From enclosed area. 

Safety precaut'.cns 7.o be used during soil nr.koaration to brocect tie workers 
are :72.2.nt'ie; in :he 	 anO .Safes/ ?Ian, Yoivre 1. Chap'er 2, .ind are 

r'esniratars r'equirec. 

▪ .73cards on macninery 

• Look-out/red tag bruceaures during mintenance or in5p-cton of machinery 

6 	All ;aid our *Uri: area Ind 7MitAd porker aCC81S1 

O 	use of nearing protection if ceemeo necrssary curing machinery operation. 
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pu'VeriZer  

Sama:e 
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ECV15. CF A.RK 

foe. 

USAF iI2E r_"..EMINS-RAT:ON: 
RGNMENTA, 7.STORAT:3N -3CHNOLaiT 

SAMPP...:NG ANO ANALYSIS 

WPOOLIC7ION 

4.'7G&G :cano, 	's responvole for 	 "JAF 5jte l'emon- 

scrxzion; 	EnvIrNimanr.a 	Revorar_icn grogram .' 	71'.e :drowse -Df the 

program 15 tJ Jeermlne ;he mast mropria.:e ana 39ailabie 7,echno:ogy 

.;c1 reouce Hero.icice Orange otrived catra, 	dnd nexaonlorodinanzo-p- 

di9xinS Ana,engpfuran Elvfl cgntimimation 	leSS Irian 1  ppo it farmer 

Unfteu States Afr 'OrCe storage sins, The daMahstratlOnS (more than 

one is co.ntraotao) will ce comoucEed at two sites: .Johnstom :sLand 

.J1), in tne Pactfic Ocean and !he 7faval :onstrue1:1011 gattalOn e.riter 

ocao at .sulfport, As. 

the major ninDOnentS of !he ;rggram are salac:Ing a 7.2grin01elgjieS). 

obtl.fning ■ :111!Aliporcivals, 	.lefflam5!7,r1t7Oni 	 lemffca- 

tiOn, an4 reporting of :Me results, MG will 5ubcuntract :he site 

demonstration(s) an' 3 -,h1-e w'ty verrfatIOM. -hiS :coos 	wOrk 

COyer5 Oily ne 	zar!y veriffcation: .Rich !ncallaS sameng arm 

analiySiS :15 .DrOielae :he aata For Tvaluacion of 1:le 'AC1110:Ogy leqCfrig 

!rid reSttprWET611 triter!,_ 

• 
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BA.:KGRON-INC 

,iohnston 

Litignr:ran A.:Q.- . 2 corn: -eef $urrounOn 'the 	ma.SSeS 5' C.: 

ane three .me t ; 	 lies approximavely 71 7 nau:ical miles souvwest 

Of Honolulu. 	It 	a possess..bn of !he Un)mec Sates ana 75 z.ontroileo 

Dy ZhE Field Eammanc pf 	:2efen5e NUC.eer Aaenry. AS Sun, :he aLoll 

)$ normally closec tD ;h ouPhc. All visizing Personnel musz be c - earee 

by security Drlor 	arrlva'. 7Inis is coordinated with me ., 	kir 

Force by MG, 

jI it reCtangular :r .nape. EUOut 	 lonci and one-nalf 

mile wioe wlth ai evtrtge EeiraElOn of se-ven feet above sea level. 

Kost of tne COASZ%ne 	e islanc 1$ art:tidal, ilionv;stina of stone 

and contrete facings Pull"; to form a low sea wall. 	In 1942. the Isianc 

%curled an area at 60 acres ann has been expo ded tO its present b26 

acres LAGin local dredged materials. 

Four dEre5 of J: served as a storage area for 1,27 million pallons 

of herbiriOe orange returned in= South Vietnam. The 4-acre storage 

site has been samnIed seyera) times, with the ligheSt ley& Of dioxin 

oetected in SOli eing 450 pg._ Three, of aapraximate7y 	Soil SaMoiint 

locatlOnS, exceeop4 70Q pob. The si.N acres surroundir.c Ihe szoreae 

area are also =pritmillE;ee, but only one of approvimately 25 507 SarreS 

exeltEdad 1 ppD. The storage site materia) is crushed cciral. Therefore 

tgil samples can 	.eXpeeted to be corel, Nerbinde Orange, its dUriv.a- 

tiyes. and dioxins. and furans. 

QI JS serviced by Continence.' Airlines with Moncay, Wednesooy 

and Fray .departures from Honolulu. Mere )s one return flight weekly 

leaving on Wednesday5. 

• 
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• Weathar ..-L-1=.7.',7ns 	.:4nnszOn ;z7and 	 tamDerar.W'ILI r3nne$ 

6; 	 Crf . 	 l'cn Inc 	 7,r6 7,rie .,Jailf law, 	..quftldlty 

wor..7.:41M7.41y .1) .7.0 90 	 year' wi-q sDeao 17. aociroxi- 

.7ate:y 	-on. 	fa:: rll n f seaso.l. 411 	.1 -...era,ge 	:tercenz )f 

sur,snine, 	.5pout 	 -ortZT.- 

-he isiand hcuseS 	2C0 mi - tary and c1,01 tan ;personnel, and 

ail norTiai 	ervices afe provIcaU by 3 5.11:.2 Ser-i1Ce5 conrrairror. 

Nava] Constr.jctin SaInndn Canter 

The 'FCC  fs :ccateo 	r.J.uir7,ort. 	1:lorcxlmace', 2 miles from 

of Memj,-,z and Qccuoles 1 7.ina area of sey.erai sduare miles. 

NU.0 i acor-Dyimecaly 20 fee; acove sea :evei. 	iae S011 1S sand 

lo sanCy loam,gr"..ermxeC witn some c:ay. 

Approximately l2 acres at 7.ne AC24 servec as a $Cdr2d* site fir 

0.135 milTion gallons of ierlycfde Orange_ The g o:un  stortue Site w45 

5taW1zed with oortlana (anent aoproximately 	yearF ago. "be szaoi1- 

1.Zed 5011 provloea a -Ardeneti storage area for heavy $unn11e5 and equip-

nt. Over Vte years, 3dditional fill material (shell. rock. asphalt, 

road ail, and Idil) 'mat adds* 	the .5tora.ge area, Creating a diverSe 

50ii latrix- Soil samp!es can be excected 7o contain 31i of lest 

comoonents in addl. :ion TO 4erricide irange. 1,0x1 n4.6 fu :Pans and .btner 

Meroicioe orange c=ponehrs. 

Jurthq 1 9n. retention basins were zonstrur.ted On Ch0 StOelp 

5.1Ze +.0 prevent the ntqration 	iliplon-...:ontanlnaead soils off  W4. 

Che .Aerbicde Orange 3nr3ge 51!te ii 3 re5=r1Cted 3rel 5nd 

15 nOt used- Al -  14.11  samples 7o11eclad on r,ne swage area have Nen 

contaminated with dioxin :n excoz5 Qf 1 pp 4nd ;EyelS to 2G ace, 

The average daily maximum ana minimum zamperay.:res are 85 2 F and 

45'F. The Wing speed average- 6 s . 2-15 mph anc numitrity rages .;"9M 

55 to 35 percent. 



• 
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SAMPLING ANC ANALY:S PLAO; 

The :echnology cen4n5tratlIDAS 	be performer at telt plots 

sierteg Dy U56G iGano. These test ;-,CT.s w:11 De located at Jcihn- 

stbn !slanc, in the Pacific acean, ano 	NCBC base at Gulfp0Tt. MS_ 

ecienoing or the tecnnolpGy demonstrattd, the test plot size will wary 

1.1t. 15 mat expected 	exceed an area of sixteen hundreC sovare fee7. 

(40 x 40 f.uot area. 	Since more than Oho teChnOiOgy 6- 11 [Ft demonstrat- 

ed. test plots wil' b' agpropriteZy selected tG prpvide non-interf.erenCe 

between the OemOnStr.E7..Cn Sun!Ontn.ttOrt. 

The' tefnnolog7es to De Demonstrztec are: 

1, 	Thermal desbrotlon followen by ul:rt-Yibl'et light dEStructinn. 

;For sample reouirements see Appendix A_l 

A. 	Thema? desorption in a heetec chinuer with the organfc 

vapors purled by an inert gas_ 

9.- 	Gas scrubbing with an organtc solvert_ 

C. 	Ultraviolet lign't destruction of :he chlorinateo camptiuntl 

in thE. solvent stream. 

2_ 	rap-Sttu treatment with an alkali metal ponlycoxicle reagent 

with aCcritives .0111 PA). There w:11 be four plots aproximately 

la x lo feet as ftMOws: (Far 5amp1e reQuirement$ 	Appendix 

A-) 

A- 	Control plot 	nO treatment. 

E. 	OVA applitatibn plot: Surfac.E !reatment with reapent. 

C. 	Excess WA. application !:Pene:ration 

V5r5 



J. 	Surface .4.:VA aini .Fcaton antra subsurface inject on_ 	 • 
7rea=ent.  of 5011 7aterie: :n AM electri-t.  arc reantor. 

.ror samoie r'eolitremenr.s 	Aocencix A.) 

anq an Inert has are Fed to an electrical lirc 

Operattng 1•2 extasS of 2.001:1&F. 	Treated soil is cooled anil 

diScharged, wri!.e :he gas streaM passes throuvi a particulate 

removal wilt, scr%lb.Oer, ano ac:7:vateo carbon :2.3- or to elnausz_ 

inneln5tration suocontractors wil proYice 	.TJaho detailed 

procedures that will goverm !72 performane0 of the demonstration ric11-.id-

ing epuipment aperatton. laterla1s nandljng, personnel and slinlnilent 

Safer/. protection of tle environment Irld te data to ;:e otainel. 

5.;-.174 :dand will COOrdlnate --hese groceoure5 di :h the sang ng subcontrac-

tor prior to perforning tne demnstration to Wain the necessary samples 

aria Oetermine eaulnt interfaces. However. it can 't.e noted frOM 

the C2011010g12$ that air aflo gaagovs ef -Mgent samples, al--place. soil 

Sampling, soil prepared for Feld 	sambles. treated soil samples, 

water and CM@PITCal; tamoles will be required_ 	:t is anticipated that 

le$s than one-hundred (10111 verification samples wiN be required; 

however, the number of analyses. and chair identification can be deter-

oy referehE:hg Appendix A_ 

As 	Jre5ently soneouled, Me demonstrations will 1%egi'n it NC 2C 

Oin Or aCOUr rune 2. 1 1185 and w1 1 ti  ie complete by JuTy 12, - 98$- 	=he 

demonstrations at JI wirl start on or befarg4 Auqust 1, :965 and wil7 

e complete by Septemoer 	1985. Before treatment samples wouZo 

"Oa the week prior te) demonstration and !he after !reatMenr samoles 

winuld ict be 2atur ;hen :fie week following cornp:!e;cn- 	4.11 caSdS 

SaMple anOlysf5 i5 intInVed Cd 5 Oplpi4t0 add ::'!e data provicee TO 

MLG Nano. six (6) weeks after the samule is obtained. 	This esti.Tate 

allows 'Jo to two W. weeks. For shipping, 



4111 
	

ThP glai 	 tez7nClCc). .S tO :real or Llean tne 

:hat :he ;0111:W1 14.g Zriteri 	IF 	MeZI 

1. Tote; 't512MlerS 	 pent2-, n neXaChlOr0-0i0enZt—o- 

VONif and Ciberact;-an eau 	or 'Less tMan, 41ob. 

Carc'hooehous orcari:.! 	7iEt) eauel co, Or lEIS 

lOPPD. 

.-::. Al: other Orgailln :Prigr-.ty PollutanZ L150 eQual tDp Or 

leis ;rim 01:1M_ 

4, heavy metE'S, 	Da-tlzulz empriEss on tllose listed in 

Table ' of 	 2E" anp PriGrity ::13.1 -lutent LIVE and reporwc 

in mg114.0.. 

EPA 'Toxicity 'Test as 	 by ahaysis in No. 4 (Ref. 	40 • 	CFR 267). 

SOi'd Simple analy515 must orolooe data for a5se5ment in Meeting - 

the apve cr;,teria. Tn;S 	Clarifled ai forlows for each critel"on: 

1. 	DipKin5 anc ::urao.s 

The erOtOt01 fOr these cbmoherts will be e5 fall is: 

Sample pretreat n= Kitn dilute 41CL, foil-I:ivied by Soxhlel 

extraction, High -esplujim FEZ eptepbmeh= is requireC-

Lf further datai5 of thi5 Pnineciure are requir40, contact 

EG&G idano. 

S 



2. 	GAG 	 

r_.k:mipOsIte 	 lnd pne "after' 3amtle will 	scanned 

:-.771i0AUS 	 'nEwe mOdlf;pd CAG L157. .:k7.15endix 

3)_ 	(=f t5e me.dr79iS aro not aresent :m the atefOrel samol.@, 

tney will nOf b analyzed in t.i 	'After' sampTe *Or ther7a13y 

area.-..ea spl - s. 	7his modified (AG ':sz ricludes nose com- 

pounds :mat are expectad T  sixn as cren5ore, but ha.$ defetEd 

!hole cr..moot.nar, Oat ael Sir ;tad7.1ea1 Purili5e5. nit ir9,5@nt, 

suer as cartan 2narmacauticj15. 4nalys:s witl! de according 

to exTszing. ZRA approve° OrOCEOUre5 where AMiable-. 

$. 	Prigritv Pollutant 

Composite Iteeore" and one "af...er" sample will be scanned 

for :lose zompunGs listed ;n the modiffed Prforli:y Pol'utant 

List 'PL], .L'omendix Cr . Wr :he malerAals are mot Dresent 

in .7he ' ' far'" sample, they will not De soalyZed ;n the 

"after" Iamole For thermally treated Oils.) This modified 

includes those .tornpounds expec:eo 	uih as those frldi- 

genous to Nerhicide 0rancle, Appendix  0. 	Daly :S dil) oe 

accord i ng to existing. .EP.4 approved Drocedwre5- 

4. Heavy ta75  

r.omposite "peforel and bile- ''after' 5amble will !.A scanned 

for Neavy metals indentTfied In -able 	of .10 VR 251 or 

tfte ?riUrity 	 Resutts are ZO be reported 

in mg/kg rdr solids and mg/L far liauida. 	.:FF the 7aterfa4 

ere 'mit present in the "efort" samole, they will not ne 

analyzed in tie '11;ter 4  sample far ;Merma7.Ty treated soils.) 

• 



• 
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EP 7py3cl!y =asst w:11 e Dee'cfned as for Z.cp-C. anc 1.4,T 

on 	"befowe" &erric".es 2ne al: "after" samples 7r.e. -Ave 

reSult exCe4201 	Table 	e.cD CFR values as analyzeo :4fewence 

AnpenCA 	:n a0Cit7an, 	ZP 10;(17.:!y Tes.! w'll De oer- 

:'Onnee 'a- :riDSE L'Elf7.panerE5 VIET exCeeo 	- 'Stec;slue 

in Table :. y :::FR 2'67 es aeterrihea in the analmis per'ernep 

in UO, v .0nC t aNye. 

.:. separate analv:ica: supcotzea27.or 	provide 	 assurance 

and leal -:catico; nowever. the cronoser mould include in-house duality 

assurance plans associalea 14--.ri :nese ana'yses. 

In adeltInii LO tne sal: anelys:s, Ine ana.:yS1S of gaseous and 

6 iuule effluents wi71 e -eaulrea aria existing appriowec proceeures 

boll1 be utilizto. -rm 7..roposer can expect tO be requested to rerun 

tOme sanples pr enelyge 	sanbles proviclea by the .0A/valiciatibn subton- 

tractor :less tem '0". 	samtles:. 

V. 	NROVIDECI UUlP10..NT AND SEPNEC 

Lodging. cafetere neals. and vehicles will be provides Dy :GSG 

:dam via Holmes and Narver .a johrszol., :sland. Watch', - 'C tc tao 

v PONT.e 	and 	-dezon" Irailer are availeple a the cemons:raIlor sllze 

at. 6:onnsto1 lslano ant NCB:. Ladaing, meals, and venlic7es E: 

w111 have 10 e phtelnec 	the subcontracrAr ano are ava:lablt i1 

the local community of Guliporz, KS. 

EG&G ida4lo wIli nye One persor on SYEe far !r.e dui-6110r% Cr ;he 

field effar.ts and thaz ?erSOr will observe, cirect. enc inSure oracedure 

compliance of tike oemonstraUan ant samplirg effor-... The .:36 :dano 

representative will not. however, superviSt suhconcrultor Dersohnel. 

Une Ai- Force representat;ve w)1' be on the site c.r The WrdOE deMOnstrg.- 

tion 	 and will provice all 'Hawn with the t,ISAr, DNA. anC 

as a%iliftac.4, _ • 
V5-9 



• 
SL?C:717,7.4:2-dPm1= ECUIP!..1:NT 	5RVEC: 

s.Jocnncrectnr 	 ?rvvice !_r'ITM@d 5amol;ng nersonnel tO 

:er"orm 	samo'lng '1 !ctorcanca 41tn t.e 	 Droceduras. 

necessary Aafey 	 saniclfng equipment, MaterlalS. etc., ire 

to be !..roviced by 	Suriebntr3C7.0r. 	Me subcontractor wi11 a'ii coyer 

ill co5t5 of oeq- cnnel :ravel, !CIU=OmenC, dnd %ropplaq, 	he 7AnDling 

sOurrtr?.ctgr .41:1 	:ne C3St 3f prOViding appropriale sAmp?e Sli0- 

ping Qntainers aAd !Me :.:st of slVoping samp1e5 to the lnalytical 

Taboratorf. .111 1 131pies 21-T tg t:e 5hiDpgg Federld FAortbSS or ecluvatent. 

At :.,orN :oca:lob-s, 7%e si:aConr.r3C:Or will 	 manrdOuS wastes 

;enerarvi dila the ..01  re  enticoa .cea as a resuil of 5am0H115_ 	711e. 

5ubcontrac:.?r 	Jrcre.'oe aoproyed ..!ontainers For ne nazardcus waste. 

con.7anerTze 	:dbel, remove Erom tie za5e, anc oisecese of !be nazar- 

dovz waste Dy an identii2a, amornyea letroo. 

V5-10 
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V:. 	AEA.L.7..2. 

The sizton:?.E=r 5nall DE -TSDCrI51Zf 'Jr :ne 	 ULO 54fEtY 

G a:i Their personnel anc all -el2Lec expenSeS. At al? 51tES, LEvel C 

personnel prOteclIon :S renui7ec 'ti r Ei' 2ct. 4.11Tes :na: 9enerau oust. 

All apDl'- oie EDA. OSHA. 	 ana LIMA 	 saiety proceoures 

mu;t Pe Were' :c,  py t!le subcan:racto:', 	Pe-meaPle EultS may 'e u5eC 

an 	but 7oatec 	ims wil". De user al zne r;CK. 

The SUbtontr21210- ic!! ;amply with .7_,!. a Safety meaSureS otit'!ined 

1r the approve!: cw-ccecures wilch 	lrizo,pc,-a=e stfety croi:edurt$ 

at the Federai, Ztate, and loca; Ieyel. 	-ne s .dotontrector x1 1 i 255.tere 

wY,-!-. its sa.E:y anC eMeroenCy c-oCe.O4r'25, an 	 :claw 

• monIzto 	5.4,15=bntractor's wnp]ence with. Sane. 

A.17 swinun47aczor oer'sonnel inyolvot 'n samD17:mg activity mus: 

documn; attepaance 	Erairilrm prograM for nataxaous material hanaling 

anr. safety rprocedure!. 7he game indlyiduel5 niM also be g; wen 	prws- 

ttal axe:moat= by a aualifed pnysizian cur4 nG the two-mona err 4C 

pr)or t' initlation of field work  ano within one mDiv....h viter .foimpletfon 

f ffel wbrk. The subtontraftor shall oz:air. .7..1342; :Idaho approval 

• aovarde cmce!'nint 	=85 Is 10 e candurtPc 1r :nt onysiui exenfn- 

azIon. 4 'via: mec:cal examinat7on r6epoq't ;4yer4 ne the same cescs, 

w111 De PrOv70ec Cy tie s .docontractor :o Ens.G :nano wit7.in two MorZA3 

fieic work cambletlon o Ari persOnnel inwOlveC in ;fie 	$.0m4i .fne 

effort. 

• 



• 
III. AFEILIC RELEASE CF 	:!;FORM,AT::.7J 

:1n8r 7m4 s.bcoctrILzor nor any arsonnei 	Tile employ' =f :me 

Luccontractor Enall radease any inforlation c.gncerming thi5 Jr0:;ec.c 

ti2 	 ar .17:g 	 A11 reouezt5 17..)1- information are to oe 

diemtgd to the on-site EG&G id4he reoresentative. Thar -epresentative 

rqfer 317 -'1..nuet:S t Mr %,ter 'Jyg4tt, )irec70r, O19f4, 	f .ZAtqrlal 

Arftr5. 	 Mr Ayga:I. 	coordjnata al' releases with ne USAF_ 

i5-12 



SAMPLING/ANALfSIS WTRI. 

• 

• 



• 5AMPLE/AVLYSIS MATR::( 

??..9.ss: 	 =.2eancx 5O  g  .7rEinarat:Gn 

.4117.le  ntrx 	 Reclursid 4MAlySes  

Aunt cf 
)us: 

NO-E: 	it cprici..:Ions 	 that tlis slmole iz not required. 



Soil, after treotoent 
sample each Site. 

8 total) • 

• 	SAmPLE/ANALYSIS MATE.:X 

:;rncess: :15-Stu Irw,mert 

SAMPLE MATPTY 	 REDLERE,I,  AWILYS:S 
incTaT:nr: 
Llmrra  

1. 21.3.dit;-TULD; total '!somier$ 
of terra-, benla-, znd neya-
Ehloroaib-enzia—p-oioxin and 
ZtlOr000[1,21120furAll 

2_ 1od7..fied {AG 	(Apo_ B) 

3. .610-u7fiau Pr1pT7ty !P1lutant5 
List (Aoo. C; 

4. Oroanics indigenous to 
derbicide grange (Anp_ 0 ] 

1. 2.3.7,6.--COD ano isomers of 
cm and coF as before. 

2. Modifito (AG Llst (Ado. B, 

J. Mocifieg Pribrlty Ppllutant5 
List (App. CI 

4. °rennin indiONIOUS Zb 
Herbicide Qran9e 	D) 

PraceS5 DYPTIDOUCt5 	Oe 
identi..'51ed 7azer and only 
analyzed from plot D) 

Soil, before 7reatmenz 
:4 5amp:e5 eacn site. 
S total) 

0.1 pp' 

< 	pp' 

< 1 pp 

10 Dpb 

< 0.1 Rob 

10 ppb 

' ppm 

( 10 pob 

10 [rob 

Ambient Air 	 1, Fugitive Dust (obtained during 	amoupt 
(3 soro1e5 each site, 	 - may be N/A) 	generated 
6 total) 

2, Organics of the modifie0 	 < 	OP 
Pik (App, C 

• 	115-15 



41,!/.ai741.1,$7.5 :J.A7EX 

7'!er-ai 

5'APPtIi P.1.71:X 
	

REQUIRED ;;1ALTSE5 
DETECTIGN 

LIMEra 

• 

     

So11, tefare 'Irev:ment 
:5 $imp:e5 - ?;C9C, 7 
samles - _JE 1  12 l'Ota, 

 

7. .E..317.15-7CLID; total 
isomers of Zetr21-, enta-, 
ina nexa-cml.ordafbenzp-
p-iliaAin and cn]gro-
vbentofuran 

2. Mdified CG. List :Aoa. 3) 

_ Mddifed PI2 1. 

4. Organics indlwous to 
Heroicide Orange 	2) 

c. 0.) dpb 

< '0 ppOi 

< I apm 

:0 pgd 

Soil, 	aftEr 	'_reat7.- g.nt 
5 samples - NC3C, 	' 

samples 	- 	JE. 	1Z 	tt.tal) 

1_ 

2. 

3, 

4.  

2 12.7,3-TM and iwmers. 
or COO and :OF as tefore 

Mod fiea 	CAG L=sue 	(Apo. 	3) 

Mgclifiea RV_ (Add_ 	0 

Organics 	7:flaigenous 	:o 
ger.Oicide Orange 	1..Add- 	)) 

f 0,; 	apt' 

< 10 DO 

< 	1 	ppm 

c 	god) 

5.  Process bydrocuc: 	to 
idenCifiea 	iateri ;Dm 

Scrubber/Ounn 1_,171141 
(5 sampres 	- 	:Cu(. 	7 	, 
samples 	- 	J1. 	1Z 	...atal:.Q  

1, 2,2.7,8-TCOO and 	=5q 	r$ 
of END ana C:F.  as Rowe 0,1 	pod 

2. Mddifiea 	1_15c 	(ADO ,  

Mol17.fied 	(Add- 	C3 

‹' 

c• 

10 pgd 

Dprn 

4.  Qr3anics inENgenpus 
Heroicide Orange 	iApp, 	D1 < 1O 41) 

5. Suspended solids content 	,Jundunz breSenE 

vs-16 



Proft-ess! 1-fermai DesorDITY Destrun • 
D;7%--11:0N 

9.1011: 61.47RD: 
	

PEOUIRED 
	

LIMITa 

1. enc isomer 
of CDD an: OF aE above 

2. Modifled PPL 

3 Hycrec.rdgn vsec el 
ScrubteTYQuentr. Liauia 

4. Suspencao solids content 

Tota-, amount of water 

2„2„7,E-TCOD anE isonel-s 
of 	?-hd ZF as abOwe 

2. Mud:flee 	(ADP- E) 

J. Hydrocarbon uses as 
ScrupperiQuenzh Liquid 

4. 'rota.' Eaddr.t 

HOTS: Depending UPDh the 
amount of solids 

reCOveree ano the method 
of diSpOSal, :hey may AavE 
lb be consipered as L_reated 
soil and analyzec aLcoraing4. 

1. 2,.7.1 7.E-TCDD and isomer's 
of CEO ari.0 ::OF as attove 

2, Modifiec PPL (App. C) 

3. Hydrocarbon u166 as 
5cruribergluenfh LAquic 

4. Total amount cf carbon 

NOTE: if Si9nifiCara )eweiS Df 
OrghnTcs are fours mare extensT:we 
analysis Of the sample will lae 
required. 

:ffluent $Jater 
5amp1es - ricK, 

samples - J:, 2 Iona')` 

Solids !''Aom Scrubber .jovie 
ancifor Wafer Phase 
(5 samoles - NCBC,  
$armieS - 	12 total 

• 
Carpon frwri Water i17.e.r 
Elthd (5 Umples - 	Z 
5am-ries - J1. 12 totW v  

• 

< D.I pub 

; pm 

- PPIr 

mount pre$0111 

Amount present 

3.1 ppp 

Ppm 

Amount presenz 

c C-1  Pie 

ppm 

< 1 p 

Amount pfesant 

V5-17 



2:.17,!.ss she ma; .7.e5cro/0 7.!estruc: :.2an2nuea) 

;ECT:':7:0N 
71PLE TP:'( 	 RECUPE9  

Z,Z,:,3-T:7,D0 era isth7r; 
lent 	F..rontOes - 	7 	Of m anq CCF at anon 	 C,; )Dti 
sam:es 

Z. i;olatile orgaerfcs 
	

:7 1 DOM 

S 

Crarm r'.om Gas Filter fed 
(5 SarDle5 - NC!C. 7 
Sainl.a5 	jr, T2 totaW 

3. Gas ccmpositon ana 
.7.05;ecu)ar weight 	 AJA 

. Flow rate 	 N/A 

5_ triirugen ch?oride 	 ;pm 

$, Dar:lcuian laathng 	 0.C301 grim' 

Z.3.7,3-TCDD and .fsomqr$ 
or: C:0 and 4.:.0.F as abON8 	< 17..1 Pp 

2. Modlea CM Lism 	31 	< lO 41b 

Modified PPS (App_ C) 	 < 	;pr3 

J. Grganics iRdigencus 
:Iertricide Orange (40. 0) 	e 10 P5lb 

5. Hydrocarbon usea as 
Scrwtiper/Quenn 1.1qud 	 < . 41 

6. taT amount of CarCcr 	 =mount Ore$Ant 

• 

Carrier GA$ AGTF_; :7 	aSSumea thi: 	-stem 
Wi g ; ue 2urgea at the enc of -le zrfa1 

vine 	pottmciany cCritanina:e0 
carrier sia5. 	Otherwise, !le .;•a5 wiil 
lava t.D be sameled al' anaiyzed as 1$ 
Vle went 94.5 apove. 

• 



• sAmPLE:ANALI!E:E KA.TRIY 

Dratess: 7_14-ctrIc Arc ReaEtor 

MATR:X 	 RECJIR.W ANALrS,J 

6efcwe Irea%mer.: 	 E.l,7.2.- CODS 	tal 
sam0E& Tozal) 	 13omers Df te;ra-, pent2- 4  

: Id hexa- chloroanitlaD-D-
eipiin an crAprouloenzip- 

DETECTION 
L:M:TA 

.Uran 0.1 	pa,  

2.  Hoir . ied CAG 	:ADc. < 	10 opt' 

3.  Modlr'ea 	Plot 	(ADD. c 1 no 

4.  OrinitiCS 	1111110en0u5. 

Herticide Or 	(ADp. 	D) < 	10 ppt. 

Soil. after rreatmer5-.. 1.. 2,3.7.8-7(OD and isomers 

• < 0.1 opb 

10 ppb 

< T D.pm 

10 Da. 

(3 smoDles gala]) 	 cof 	anc OF as before 

2. !.lutifieci CAG L 	(ADD, a) 

3, Modified PPL 	1.11 

4. Cr'canics iridigehops 70 

Herbi'iae Orange (ApD. 

laghc.u5e Particulate 	 1. Treated as sol:, after treal- 
samples 7.0ta:) 	 merit. and amalyzea accordingly 

Off-Gas 	 1. 2..7,1:1-TCDO and isomers 
(3 samples tottl) 	 'if COD and COF as above 

2. Volatile organics 

( 0.1 prib 

ppiT; 

2, Gay composlflon and molecular 
weiriht. 	 N/A . 

4. flow rate 	 N/A 

S 



..eac7Dr l.Z.Cri21tieU) 

:%9171. 	 2I1 ES 

 

L:mr- 

     

Gir==,-;as (_cry..-uadl 
	

6. Liydrqc. Qn ...;n20ride 	 ' ;gm 

7, CarbOn and 
litrogen oxi.oes 	 ( : um 

3. Particu:ace ioadinq 	 .3007 griscf 

Carson From Gas Filter 	1, 2,3,7,-17,IN ang immers 
Sed (2 $ample5 eta!) 	 f END and OF as above 

	...: D.! ppb 

2- 3011Fied :11 PL (Apo. 	 < 	ppm 

3. )rganles. indtglriOuS :0 
rfer.T.icce Orange Poo. 
	 iG apb 

4. '...6fragen. 	 < : 

3. :aroon and 
Mitrugen oxides 
	

c 

6. Mvdifiea C 	List (App. 3) 
	

!:.7 DOD 

Scrubber LiGuia 
	

1. 21 3,713-7CDO 
(2.3 samol.as 
	

iSOrer5 Of COG lna CiF 
as above 
	

< O.: Dpb 

:tiOdified 105".. iAup. 	 :pm 

3, Susoenaed 	 Zmdurl DreSePE 

;;07-ES; 	 DtteCI.1011 limit Fur eacn cvnunent anelyzea. 

Estzmated zptals; may :mange kf h process .:warnet2r cnances. 

S 
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APPENCO B 
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mOCZFIED 

CARC:NOGEN .e.SSEnMEN7 GROLFF' 	(CAG) L157 

Fa • 	HERE CIDE ORANGE CONTAKIN.ATION 

o 
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?5RT:N.Z717 	 E.:(CEFITED FCM 
	 • 

71.1 C.=..RC:7;1774 A'55E5.5MEIT 	(I-1S 
CARM.CEZ:i5. 

:::reosoze. 

2, 	?0:ycm'Qr:na;.2a 	 : 1055)* 

7, a-Tr.raci!ordoicenzG-D-aiox:n r;!=0)** 

Arm 	'sce.d ;n Itm Priority PciVLIItant List 15151_). 

Analyzed fee inceoendenzl:e as tr.a cmitound Of )rim4ry inEOraSr-- 
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:iPPEEf. 

MOEF:ED 

Pc.iCRITe POLLUTANT L:5T • 	FOR 

HERB:::VE DRANGE c_Ohl-Am:11;TICIN 

• 

• 
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400. IF:ED PRIGR:Tv 	 LiE7 

28 3rs 	,r=2-::s 

.1.cry!onizr1. 12 

3enzene 

'Toluene 

Zthylbenzeme 

Carnu Tatrac:-.1ur'de 

CJITGNIDenzene 

:.2-ttich!Qrge.thwle 

1,1,1-Trnlaroat5ane 

:.1-01chrornethane 

'.1-CichGrnethyine 

1.1,2-T ry nar.DeV7ane 

1 ,1 1 2a-Tetr3chl0rl4c.larie 

2-Chld.ro@lhyl ylnyl q7AlEr 

YetTyiene cniorlae 

:fethy cmlorte 

?cetny .  ircrke 

3rwell'oni 

GknlgroOramometnane 

ChNcrodlNramametmane 

7etrachlprpethy1ent 

7r1cmloraethyleme 

7 2 1y1 tnloride 

1,2-trans-OichlorcerAyleme 

Chloroetnane 

Chlorofor'n 

4$ are beseineutraf 9-,ttrac!:able 

1,2-01chlorobenzene 

1 1 3-)ich1orcbenzene 

1,4-Oichlornbenzene 

Hexachionjethame 

Hexachlorobutadiene 

46AAtnlarocianzent 

• ,Z.4-irichlprobefzen 

is(Z-Chlorcietnoxy) 7e7.7.ane 

Napmthalene 

2-CMoronaphtnalene 

Isophorone 

Iltrobenze.me 

2.4-initrptaluane 

2,6-0initrotaiuene 

grodniC COMOUM5 

 

 

;;Tuorene 

FTuoracthene 

Chrysffie 

Pyrne 

PhenalKmrene 

Alith2ncene 

Benza(a)antrincene 

enzo(*ftworancrieme 

3enzo{kjfTuoranthem@ 

eenzol:aipyrene 

Indenar,2.:-c,d)pyre-ma 

nbenz0(,,))antr.hracenE 

enza(90,ilperyleme 

4-Crilormhenyl phenyl ether 



• tion"ea Pwicirity Pollutant Lt.', 
';'age.  2 

4-rcimarrieny nnerry ether 

Dis(2-Ztny1nexy) 

nathalzce 

Dyn@Inyl inn7.?2ete 

Dietnyl Wftna:latt 

Di-n-bu;y1 tolthala;e 

At.entinthylene 

.114enghthene 

Byty' zenzyl pmthalate 

11 are 	ii @cractable oroanic .70anounas  

Ph-anol 

2-Nvcrbpnena 

4-1Zrgvnen0: 

2,4-Dinitrophen01 

4.6-Dintro-o-cresol 

Pentachlorophencil 

Benngine 

1515(2-ChlUrcietny ether 

HexbehlOrOCy.STOpentad)ene 

:i-Nitw..054,0ighenylaMine 

N-fitroSOC.imethylan'75e 

N-WitriaS00-n-prdpv:aminE 

Di s (2-ChlOrOiStipropyi ) tcner 

p-Chloro-m-cre501 

2-Chlorooneno-

Z.4-tr4chlornpnenol 

2 2 4 16-7nrchloropnenol 

2,4-D1relnylphenol 

• 	26 are 13451leides/Pn's 

a-Endosmitan 
	 Hegtachltr 

.-Entosulfan 
	 Hedtach'iOr eDOxide 

Endosulfan su)fate 
	

chlordane 

a-RhIC 
	

Inxanlene 

Arodar '016 

6-EIHC 
	

Aroclor 1221 

9,-8HC (Linnano) 
	

Aroc1n.r '232 

Aldrin 
	 Appc1gr 1242 

Dieldrin 
	

ATOClor 1248 

4,4 1 -DOE 
	

Argiclor 1284 

4,4"-000 
	

Argclor 1260 

4,4 1 -0D1 
	

2.15„7,$-Tetratnloro.dibentn- p-dinxin 
(TCDO 

Enarin 
	

Endrin a'denyde 

S 
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'3 le, -.elals 

1.rernry 

lrsenic 	 lcxe; 

3ery'1 :6m 

Cadmium 	 Sflv.er 

ChrDmium 	 -hallium 

Comer 	 Z:ric 

Le3d 

Misc2ilaneoiA  

-otal uanice5 

• 

410 

• 
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.f.PPENF1 D 

MODIFIED -:ST OF 

C.3MPOUNOS :Nn]GENnus TO • 	KERBIE:DE ORAN6L- 

• 

• 
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400[F:E2 !IVMaTe 0 7  	 .q;a:r7C.E  

     

     

3icri:oroonen0i 

wrlcm1oropmen01 

Trivl'qrgani$01e 

OichlorcOiezmoKyanTsni 

3utoxyq1cri1orcohanol 

crr.OxyIrniorQcillencil 

Butyl -rriar20T9rO.DrierIC.C19Cer.V;e 

Sutl-dichlorotriei%oxyatei!ar..a 

Butyl-tricalQr00.9noxyautata 

Butyl-matnxy-dlthiorcohenrixyatacate 

.Ortyl-Aichlorinnenoxyacetate 

Octyl 	c2-. 1 naphewxyp roo v t 

Octyl-tri.r.tOciropnenoxyacxxate 

1,I 	bu toxy- 2- trIcill 0 roume 46;4 yer,hioe. 

Octyl -rna-tPoxy-dichlGropne-noxyac2ur,e 

3uty1.0%i s 	:icn 1 Droonanoxyata 1:3 :e 

31.1Ey1 QSter .yf 	;Lric.1orGone1d.Ayac2t1c 

Butyl e5;er of Tricm.lorconenox?- (metNoxy—z.icn:arbmanouj -acetic ic7d 

2,4-0i07arochencayantic au :d 	acid) 

2,4.5-Trichlorophennxyacet7c acid :rriale. 

F,-28 



• 

CHAP—ER 1: CIAIT: PL II 012111.:..E 

The OA activities for the USAF Agent Orange Remedial Action Pro.bram can 

be broken dainty '1..16 two brow[ areas as follows: 'There are those activities 

gr000eO as "Sxterhai OA" which reftrs to those activities whin occur external 

to the analytical laoaratnry. 	:n addition, there are ttose activities which 

are aruumed as "Internal Q.e." 	which 1-efers to those actfvities which occur 

w7trin the analytical laboratory; i_e., they are the responsibility cif the 

analy-cical. laboratory. External Qk activities can additionally De broken 

down pr grouped acrxrding to those wnich are specific to the sampling effort 

arc those which are specific 1:0 the analytical effort. The specific QA 

activities planned for tile subject pi-I:Iran can be outlined as follows: 

External QA  

A. 	Sampling Relatec 

Sampling will be performed according to approve' orotoc.ols where 

such are available; su& protoco'is typically cnntain specific 

QA reQuirements, 

2 - 	Sampling 	be perfornec in a manner to prbcuce representative 

samples. 

4. Analytical kelateo 

1. Blank samples will be included on a selected basis and sutsmitted 

fOr analysis, 

2. Replicate sampleS will be taken cm a selected btsl's arc submitted 

fOr analysis, 

3. limited number .of sample splits will be taken and submitted 

th the on-call laboratory for analysis. 

4_ 

	

	A111 analytical data will Ca. reviewed and validated for co.!tbleteness. 

consistency and accuracy, 

• 

• 
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nterne 

1. Aoprovea analytic31 Dracedures 	'e used 'Rine 

pr-JEedureS typfcally cgri2;airi 5DE2fi .r: 	14equirements. 

2. Enter-nal starloards and 	rragate ttanda.rds 	bt krS€ CI wren aoproDrare 

tO prowl Oe check5 CP r-e-cow@r:es and Tottad accuracy, 

3uplicace anta7tes wi11 	e pereannel an Selected sa.friples frir 

caraionenta. 

4_ 	gethod fl anks wi 1 1 t.e. Ina lizeci ea apprauri ate _ 

5. !ela.trix. spike samples 	11 be. preparad &ad ar,:a)yzei;I Itini a selected basis. 

6. All analytIcal data will ,De r-eviewed fcr tr..Tplleteness consistency 

and accuracy befory relea.s■ ay 1.?:e. a Itic)ra. tOry.  

S 
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• The EGLI :cano 	 r.7-,oreentati ...e will naintain a harobouno :ay bOOx 
QT k;1 actvities 	 one testind of t,hU technologies. 	.111 routine 
coerat:ons w711 Oe 'cggea :rt aoci:icn 	incm4He5, gOerational ?robleMS. 
'-no any  71ciaen=s, 	 ootained rar chandes or croblem .Pt-54iution 
w il: :e n3ted iS well r  any lotif .'ce.lons 71ade 	cOn9e5 or .Nnergency 
171Sons ac7,0n5, 

Zilch of the subcoA:rac:ors 4  IT CoreiratIon and 1. M_ tuber` COMONly, will 
prOvide 	 fefOrmation and 2 revOrt 	15//owing zompletion of the :e Ling, 
These rep.orta wiT1 be comoiled with 'fie analyti:al data and eyaluations to 
Drovi .de :he !:thai reoort, 	Evai .adt -.ins wil; include: 

te.,:innogies and stitstcal analyst5. of telt feSuitS 

2, Scale-uo Factors of succe55.ful technologyfies) anO cost estimates 

3, Eva;aatian of environmental ilbats. f-om 7echnology 

4, Risk/benefit analysis 

5. 	..17..onc:ur,: ons 

A oreil: minary, or oul'n-Took, -.2.port wi11 be made 5.35ed on pre .'mfnary 

estimates of the testing and avai7able data. Monthly resorts are 5Utimmittad 
de.SCrfbin9 lhe project acjwitTe.5 curing the past thirty [70) dayS, fundS 
expended, niiTestones aChieyed. Or war: antes (if any), 

All reports are prepared by =GAG Idaho and submitted to Captain T. L. :Stooldart. 
USAF Engineering.  Services Center. Copies of the prvimihary report and the 
inal/ report will be prOyfded tO the :TOG by the uso, In admitlon, the 

DRAG will be inforned of any erner9enCy response activities that fmvialwe 
perwrinel 	 oroperty damace, or unplannea rglQazes to Vte environment .  

The $0equile of rimorting 5 shown in FE;ure 1. 

• 

• 
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